p R j c : 1 : r i i i : or 




, PRICE THEORY 


BY 

W. J. L RYAN 

1 I I I o\\ t»r coicic^i, 1)1 iJt.iN . 



i.C)NJJC)X 

MACIMIT.J.AN & CO LTD 


:\t:\v vork • sr mari in s prkss 



MACMILIAK AN1> COMl'ANV 

I oudt)u Hiimfjay Cahitttu ^'ladras J\1 clboia c 

Till'. MACMII-LATVT C'OM PATST V OP CAKAOA LUVIT^PU 

T'ot oiitn 

SI ISTAIC'IIM’s I'liPSS INC 
S C7V ^ k 


I'KINTKD IN GRFAT BRITAIN 



PREFACE 


I t is tempting to begin by defining the scope of economics and 
describing the methods by which economic truths are cus- 
tomarily pursued in academic circles. The temptation is 
acute for an economist, for the fascination of economics with its 
own scope and method verges on neurosis. It is with reluctance, 
therefore, that we do not deal with these topics explicitly. Wc 
shall not prejudice their importance, however, if we define 
economics as the kinds of tiling that economists habitually talk 
about, and its methodology as the way in which they customarily 
do so. 

^Economists generally describe certain decisions that are taken 
by individuals who are acting on their own behalf, or as agents, 
in a free society, and attempt to explore some of their effects. 
The kinds of decision that interest economists are those which 
lead to a purchase*or to a sale. In the Western world, those who 
ciecide to buy and sell may be classified roughly into households, 
firms and the various agencies of goveuiment. Eac:h household 
decides what commociitics and scTviccs to buy and when, where 
and in what cjuanlities to buy them. These decisions make up 
Xhv purchase plan of die household. Each household will also have 
a sales plan setting out the things that its members have decided 
to sell a^d the quantities, prices and places at which they will be 
sold. Th^,^ sales and purchas'* plans of the household will be re- 
lated to one another, for the sums of money that the members of 
the household get from selling their labour or lending their 
savings or renting their land generally constitute the fund out of 
which they buy the goods and services of everyday consump- 
tion. 

Similarly, each firm in the economy must decide what goods 
to produce and sell and when, where and the quantities in which 
to sell them. All these decisions make up the sales plan of the 
firm. In addition, each firm must decide what things to use in 
making.its products, and when, where, how, and in what quan- 
tities to use them. All dfecisidns of this kind are summarised in its 
purchase plan. 
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Preface 

The purchase and sales plans of the firms are not independent 
of one another, 'for firms buy in order to sell. The sums of money 
that they earn by selling the goods they produce are used directly 
or indirectly to pay for the things they require to assist in their 
production 'and sale. We would expect, too, some relation be- 
tween the plans of households and those of firms. The things 
that firms plan to sell must be similar to those which households 
plan to buy, and the things that firms plan to buy must be more 
or less the same as the things that households or other firms are 
planning to sell. 

In a free world the implementation and revision of these plans 
affect almost all facets of human life and endeavour. As econo- 
mists, however, we are primarily interested in how these plans 
determine both relative prices and price levels. As firms and 
’households act on the plans they have made, the relationship be- 
tween prices may alter: butter may become more expensive than 
nails or bread less dear as compared with jam. And almost all 
prices might rise as they have done since 1939, or fall as they did 
in the early 1930’s. These twin effects are inextricably and indis- 
tinguishably linked together, but if we are to grasp their nature 
we must examine each in isolation. In this book we are pri- 
marily concerned with tl|e determination of the relationship be- 
tween the prices of the things that are bought and sold. 

This book is intended as a text-book for students who are 
planning to specialise in economics. I have tried to state all the 
assumptions explicitly and to keep the analysis rigorous. The 
analysis may occasionally seem to be a trifle self-consc’ jus, for I ^ 
believe that it is important for students to learn not only what 
economists do but why and how they do it. There are frequent 
summaries of the analyses, and I hope that these will be more 
helpful than they are tedious. I do not think that there is any- 
thing that is original in the contents of this book, but there may 
be some originality in the form in which they arc presented. 

In elaborating the theory of relative prices, I have used only 
the traditional tools of analysis. While these tools are suffering a 
rapid obsolescence, they still do a better job than the prototypes 
of the tools which may soon supplant them and which are 
briefly described in the final chapter. It is not improbable, 
however, that w^ere'^this book being written five or ten years 
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later, the ertiphasis given to the various tools would have to be 
completely reversed. 

I am deeply indebted, either directly or indirectly, to all 
economists who have written on the theory of price. If I make 
no attemprto acknowledge my debts in detail, it is because they 
are too numerous and because I have forgotten the transactions 
in which many of them originated. I wish to express my grati- 
tude to Professor G. A. Duncan, Professor A. T. Peacock, 
Professor G. L. S. Shackle, Dr. A. W. H. Phillips, Mr. Jack 
Wiseman and Mr. F. P. R. Brechling who read the manuscript 
and made many valuable suggestions and criticisms, and to the 
students in the London School of Economics and Political 
Science and in the University of Dublin who forced me to strive 
after clarity both in thought and expression. 


AV. J. L. RYAN 

Trinity College 
Dublin 
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CHAPTER 1 


The Purchase Plan of the Household 


T he economic unit for the purchase of the goods and 
services of everyday consumption is the household. It may 
contain only a bachelor buying for his own immediate 
needs, or a family with the wife or husband buying on behalf of 
all. It may be an orphanage or a boarding school with some 
official devoting his whole time to acquiring goods for the sus- 
tenance of the inmates. Irrespective of the size of the household, 
some individual must decide what goods to buy and how much 
to buy of them. 

Let us illustrate the content of the household’s purchase plan 
by taking a typical housewife, Mrs. Smith. She plans to make 
the following purchases during the week that lies ahead of her: 
2 pounds of butter at 4s. per pound; 10 loaves of bread at 6d. 
pci loaf; 2 pounds of apples at is. 6d. per .pound, and a whole 
host of other items, the total cost of all of them adding up, say, 
to I os. 5d. Mrs. Smith, of course, need not write out her pur- 
chase plan in full. She may not even diink it out in full: rather, 
her plans may only appear in the act of purchase. If lack of time 
or the usual housewife’s worries force her into the latter cate- 
gories, then we can never kno^^^ her plans directly. We can only 
construct the plan from her observed purchases by assuming 
that she always buys what she wants. The implications of this/^w 
aller for the science of economics will be explored later in this 
volume. 

We can gain anonymity for Mrs. Smith (or at least make her 
more anonymous) and gain generality for our treatment, if we 
state the purchase plan of the typical household algebraically. 
We shall use 'p' to represent price, and to represent quantity, 
and the subscripts i, 2, 3, ... to designate particular commo- 
dities. Thj;s,/?a: • Qx would mean the quantity of good Z bought 
multipfied*by the price per unit of good X — in other words, the 
vSum of money that the household plans to spend on buying good 
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Price Theory 

X during the week that lies ahead. The complete purchase pjan 
of the household would then be as follows: 


Pi • 

where ‘r’ is the total sum of money that the household plans to 
spend on the purchase of all goods and services during the week. 
By expressing the household’s purchase plan in this way, we are 
not introducing mathematics; rather, we are merely translating 
a statement in the English language into symbols, in the same 
way as we might translate it into French or Gaelic. It is con- 
venient for us to do so; it is also fashionable. 

Of all the elements of this purchase plan, the prices are 
generally fixed by the market or by the seller: they are usually 
beyond the control of any housewife. If Mrs. Smith wants the 
good, she must pay the price that is asked; if she cannot pay the 
price she cannot have the good. I’his has not always been so, nor 
is it yet the rule in all places. In the early nineteenth century in 
Western Europe prices were a matter for bargaining between 
the shopkeeper and the individual custorm^. In middle eastern 
bazaars, prices arc still a matter for haggling. Even in modern 
industrial economies, ^ome prices arc still arrived at in thatkind 
of way. In this and in the next chiipter, despite these exceptions, 
we shall assume that each household faces given prices for the 
things that it wants to buy, and that these prices cannot be 
altered by its own efforts. 

The other elements in the purchase plan — ‘c’ and the quan- 
tities purchased — arc within the control of the household. The 
planned consumption expenditure — V’ — for the week ahead 
will depend, at least, on the following things. First, the income 
of the household: the more the members of the household earn, 
the more can the household afford to spend, and vice versa. 
Whether or not the planned consumption expenditure is related 
to the income actually earned during the preyious week, or to the 
income that the members of the household expect to earn during 
the week that lies ahead, is a question of fact. If income is stable 
from week to week it does not matter which of these we assume, 
for they will both give the same results; when income isK^hanging 
from one week to another, we shall assume that the former rela- 
tionship obtains. 'We shall view the members of the household 
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as working from Monday to Friday, and then receiving pay- 
meftt for their work. The housewife’s planned purchases for the 
following week then depend on the sums of money that she re- 
ceives on Friday. Secondly, each week’s income may be supple- 
mented by rn^ney that has been left over from the incomes of 
previous weeks. These bits of income that have not been spent, 
we shall call savings. Or this money may have been bequeathed 
to the household by late relatives, who accumulated it by re- 
fraining from spending all their incomes. No matter where they 
come from, and no matter how they arc held — whether in 
stockings, or in the Post Office Savings Bank, or in a current 
account at an ordinary commercial bank — such sums can 
clearly be used to finance current consumption expenditure in 
excess of income. Thirdly, the household could get money to 
spend on the goods and services of everyday consumption by 
selling assets owned by its mt'mbers, or by borrowing money on 
their security. For most households the first of these — wages or 
salaries or other income — is the most important determinant of 
planned consumption expenditure. It is generally only in excep- 
tional circumstances .that recourse is had to savings, or to the 
sale or mortgage of houses or furniture or other assets owned by 
the household. In this chapter we shall assume that the household 
has already decided how much to spend bn buying goods for 
everyday consumption during the week that lies ahead:* that is, 
we shall suppose that V’ is given. 

Having decided on the amount that it will spend, and given 
the prices of the things that it wants to buy, the household must 
decide what quantity of each good to buy. With any given sum 
of money and at any given set of prices, a household could buy 
an infinite number of different combinations of goods and ser- 
vices. For example, if the household planned to buy only two 
goods, namely, bread and apples, priced at 6d. per loaf and is. 
per pound respe'etively, and if it planned to spend £1 on buying 
these, it could buy 40 loaves, or 159 loaves and I pound of apples, 
or 20 loaves and 10 pounds of apples, and so on virtually ad 
infinitum. The only condition to which each combination of 
bread and apples must conform is that its total cost must add up 
to £1^ the household’s planned consumption expenditure. Of all 
these possible combinations of bread and apples the household 

* This decision is described later, in Chapter 6. 



4 Price Theory 

must choose one. The combination which the household chooses 
is its purchase plan for the period in question. 

Every household makes this choice. As economists, we cannot 
explain why a household prefers the chosen combination to all 
others. \ye merely accept that in deciding on its^urchase plan 
the household, in the light of the desires of its members, chooses 
those of the goods that it can buy that will satisfy these wants 
most fully. We may speak of the chosen combination as being that 
which. maximises the household’s satisfaction or welfare or ophel- 
imity . By doing so, however, we are not providing a reason for the 
household’s actions; rather, we arc merely saying in a different 
way that the household chooses that combination of goods and 
services which it prefers to all others. Economists leave the quest 
for a reason for a household’s choices to other disciplines. They 
leave also to those whose peculiar concern it is the task of passing 
judgement on the desirability of the household’s choices from 
the moral, aesthetic, ethical, racial, or any other point of view. 

We have now described the purchase plan of a household. It 
will have the following general form: 

Pi • • ? 2+/3 • = 

On the basis of our general observations of economic life, we have 
assumed that the priefes of all the things which it buys arc given 
to the household. From our knowledge of the economic be- 
haviour of the household, we have assumed that the decision as 
to the size of ‘r’, the planned consumption expenditure, precedes 
the decision as to the quantities that will be purchased. With the 
given sum of money ‘c’ and at the given prices, the quantities 
of the different goods that are finally chosen are those that the 
household prefers to all others. That is all that we as economists 
can say about the nature of the purchase plan of the typical 
household per se. 

In the ordinary course of economic activity, however, the pur- 
chase plans of the individual households change from time to 
time. First, the plans may be revised because the household’s 
income changes and therefore makes possible a change in the 
planned consumption expenditure. Second, the plans may be re- 
vised because the prices of some or all of the thing^s that the 
members of the household would like to buy change! I'hird, the 
plans may be altered because the household changes its mind 
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about the combination of goods thatit prefers even though their 
prices and its income have remained the same. If we are to 
explain the course of economic activity and especially why 
prices change^ from time to time, we must discover how the 
purchase plan? are altered when such changes take plaice. Fur- 
ther, a knowledge of why and in what way purchase plans are 
revised is indispensable if our analysis is to assist administrators 
in formulating economic and social policies. If social opinion 
holds that the effects of alcohol on the individual’ organism and 
on society are undesirable, the government may feel impelled 
to induce households to modify their purchase plans so that less 
alcohol is consumed. It may, of course, seek to do this by pro- 
hibiliiig the* manufacture and sale of alcohol; or it may pursue 
the same aim by methods, such as an excise tax, which place 
less restriction on individual choice. The latter kind of policy has 
been adopted in the United Kingdom and to a lei^scr extent in the 
Irish Republic. Clearly, these British and Irish policies presup- 
pose some knowledge of how consumers of alcohol will react to 
an increase in its price. For all these reasons, then, we must try 
to find out how a household’s purchase plan will be revised 
when any of its elements changes. 

To help us in our quest, it is convenient to begin by illustrat- 
ing graphically the purchase or consumption plan of the house- 
hold. To keep our graphs within the two dimensions of these 
pages, we shall suppose" that the household lives in a world of 
only two goods, X and T, whose prices arc and py respectively, 
and that the household plans to soend some sum of money on 
the purchase of these goods during the week that lies ahead. In 
Diagram i we draw two straight lines or axes at right angles to 
one another. On the horizontal axis, we measure quantities of 
good X and on the vertical axis quantities of good T. Any point 
which lies between these lines will represent a combination of a 
particular quantity of A" and of a particular quantity of T, Thus, 
the point L represents a bundle made up of a quantity OA of AT 
and OB of T, Now, each such combination of the goods X and 
T possesses a certain degree of attractiveness to the member^ of 
the household,* for they would enjoy a certain degree of satis- 

•• 

* We arc irrijjlicitly assuming that each combination of X and T will always 
be used by the household in such a way 2is to give the greatest satisfaction to its 
members. 




OUANTtTv OF GOOD X 
Diagram i 


faction or wcll-ofTness by having it and consuming it. Our im- 
mediate task is to arrange the infinite number of combinations 
of X and Y that can be plotted between these axes according to 
the degree to which they satisfy the desires of the household. 
This would be an easy task if there existed a meter for measuring 
satisfactions — a device that could be clamped to the members 
of the household to meafsure precisely the extent of the satisfac- 
tions they enjoyed as they contemplated eating or consuming 
different quantities of X and T. But no such meter exists; in its 
absence we must content ourselves with some cruder method of 
comparing the attractiveness of different quantities of the two 
goods to the household. 

Even without this meter, however, all comparisons are, not 
impossible. We can see immediately that the household will pre- 
fer L to Af, for with the combination represented by L the house- 
hold will have a greater quantity of both goods than with the 
combination denoted by Af. We can generalise this conclusion 
by saying that the household will prefer to the combination M 
any bundle of X and Y represented by a point lying between due 
north and due east of M, The only exception to this rule would 
be if one of the goods (or both of them) was a ‘dis-good’ — that 
is, something like garbage or floodwater, which the household 
would prefer to be without. We could, of course, pxtend our 
analysis to take account of these dis-goods by supposing that they 
had negative prices, but there is no incentive to do so for house- 
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holds do not indulge in economic* activity in order to acquire 
them. 

Our ability to compare bundles such as M with bundles such 
as L does not, however, fully solve our problem. It enables us to 
compare M f^ith all points to the north or to the eaat of it, but 
not with a point such as R, With the combination denoted by 
R the household has more of X but less of T than with M, No- 
one but the household can say whether the increased quantity 
CE of X compensates for the loss of‘ DF of T Ahd with -that we 
reach an impasse. Superficially, it might seem that we could 
elicit this information from the household by direct question- 
ing, but this is an illusion. It would take an interminable time to 
extract from even a single household the degree of attractive- 
ness of all the infinite number of possible combinations of goods 
X and T. The task would be impossible if we ceased to confine 
ourselves to only two goods and to a single household. Even if all 
this were possible, our results would not be conclusive, for some 
households might have changed their minds about what com- 
binations they prefer while the inquiry was proceeding: at one 
time they might prefer M to /?, at another they might prefer R 
to M. This solution to our difficulties must therefore be ruled 
out. 

Now the relative attractiveness of different combinations of 
X and T could be seen immediately on the diagram if wc drew a 
number of lines each ; assing through points possessing the same 
degree of attractiveness to the household. Thus, if combinations 
AI and R are equally attractive to the household, we could join 
Af and R and continue this line in both directions to pass through 
all other combinations of X and T that the household assesses 
equally with M and R. This line is called an indifference curves be- 
cause it joins all points between which the household would be 
indifferent; if the members of the household believe that they 
woiijd feel as well off with the combination M as with the com- 
bination i?, then it would not matter to them which they had. A 
line similar to that' which joins M and R can be drawn through 
each other point on Diagram 2. The line passing through £, 
for example, would pass through all combinations which the 
household values equally with L. And similarly with each other 
point. If such lines are drawn, then comparisons of the kind that 
we found impossible earlier can be easily made. If, for example, 




Diagram 2 

wc wish to compare M with the combination 5 * which represents 
more of X and less of T than docs we can do so by comparing 
S with R which lies vertically below it on the same indifference 
curve as A/. It is clear that S is preferable to i?, for with S the 
household has as much of X as at i? but more of 1". If S is pre- 
ferable to R and if the household is indifferent as between R and 
Af, then S must be preferaBle to M, 

It should now be clear that the assumption that we are seek- 
ing about the order of attractiveness of the bundles of X and T 
that are plotted on the diagram must be an assumption about 
the shape of these indifference curves. Our previous analysis 
rules out some shapes :^an indifference curve cannot rise due 
northwards or due eastwards or with any degree of north-east- 
wardness from the origin in the diagram, for such curves would 
pass through combinations of X and T between which the house- 
hold could not possibly be indifferent. It is inconceivable, for 
example, that M and L should lie on the same indifference 
curve, for with L the household would have more of both goods 
than with M. This forces us to conclude that indifference curves 
must follow some north-westward path across the diagram, such 
as that followed by the lines /j, /g, and /g in Diagram 3. We 
must now choose between which is a straight line, and and 
/g which when viewed from the origin are convex and concave 
respectively. 
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Diagram 3 

We choose the shape and for two reasons. First, it is in 
accord w'ith such knowledge of our own preferences as may be 
obtained by introspection. If I have a small quantity of and a 
large quantity of T— e.g., if I have the combination of JTand 
denoted by A in Diagram 2 — I would require a relatively large 
quantity of T to compensate me for the loss of one of my units of 
X; and I would require a greater quiintity of T the smaller the 
quantity of A" which I have. Conversely, if I have the bundle 
denoted by £ in Diagram 2, I would demand more and more X 
as compehsation for the surrender of successive units of T', In 
general, the smaller the quantity of AT (or Z*) and the larger the 
quantity of T (or A) which I have, the more highly do I value 
each unit of X (or T) and the less is the value I place on each 
unit of T (or A").'|‘ That is, my indifference curves arc convex to 
the origin. Second, while I cannot prove that the preferences of 
other households are similar to mine, I suspect that they are, 
and my suspi<iions are not inconsistent with other households’ 
behaviour. In the course of economic activity, it is observed 
that when a good becomes relatively cheaper as compared with 
other goods more of it is generally bought, and very occasionally 
less of it may be bought. This behaviour is not inconsistent with 

* The iK^plications in a two-good world of the shapes shown by /g and in 
Diagram 3 are explored in the appendix to this chapter. 

t On page 1 2 in/ra, this notion is stated in terms of the marginal rate of substi- 
tution of good AT for good T. 
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Diagram 4 


the hypothesis that the indifference curves of other households 
arc, like mine, convex to the origin. 

The assumption that all indifference curves arc like 4 is not, 
however, sufficiently restrictive, for two indifference curves each 
of which is convex to the origin might intersect one another. We 
can show easily that this is impossible. In Diagram 4, the indif- 
ference curve that passes through R and S cuts that which passes 
through P and Q^, To shorten the proof we take the point P to be 
vertically above R, and we let Q^be vertically below It can be 
seen that the household will prefer the bundle of X and T re- 
presented by P to that represented by i?, for with P it has the 
same quantity of X but more of Y than with R, Since R and S 
lie on the same indifference curve the household must be indif- 
ferent as between them. The combination of X and Y repre- 
sented by S must be preferred to that represented by for with 
it the household has more of Y than at Q^but the same quantity 
of X. But if Q^is less attractive than S, and P more attractive than 
i?, then P must be preferred to since R and S are valued 
equally. But this is impossible since P and Q,lie on the same in- 
difference curve. We assume, then, that all indifference curves 
are convex to the origin and that they never cut one another. 

Each bundle of the goods X and Y will lie on an indifference 
curve, and there will be an infinite number of these indifference 
curves each passing through combinations that are equally 

10 
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attractive to the household. All these curves make up the house- 
hold’s indifference map. The indifference map illustrates the house- 
hold’s tastes or desires for the two goods, and its preferences as 
between diffi^rent combinations of them. So long as there is no 
change in the tastes and preferences of the members of the 
household the whole indifference map will remain stable. If 
tastes and preferences change, then the existing indifference 
map will be replaced by a new one. If, for example, good P is 
aspirin and good X is bread, and if the members of the house- 
hold develop headaches, then each of the indifference curves 
will sink towards the horizontal axis, as is shown in Diagram 5: 
for now that headaches have intensified the desires for aspirin a 
smaller quantity of aspirin OF can be expected to be as attrac- 
tive to the household as the quantity of bread OG. When head- 
aches have been cured, the indifference curves will return to 
their initial positions. 

We must now make clear ll)e implications of our assumption 
that indifference curves are convex to the origin. This assump- 
tion means that as we travel along any indifference curve north- 
westwards the quantity of A" that will be given up for each addi- 
tional unit of Tbccomes smaller and smaller. In Diagram 6, if the 
household possesses the bundle of goods X and T represented by 
G, by giving up HG of X for an additional unit HJ of T, it 
would have the bundle 7? which since it lies on the same indif- 
ference em ve as G is viewed as being equally satisfactory. If the 



Diagram 5 




QUANTITY OF GOOD X 
Diagram 6 


household possesses by forgoing JK of X for the additional 
unit KL of it can reach L which again is equally attractive 
with both G and J. And so on along the whole curve: as the 
quantity of T is increased, the household would be willing to 
forgo smaller and smaller quantities of X for each additional 
unit of Y, 

This property of the typical indifference curve is usually ex- 
pressed in technical tcrrjainology by economists. The quantity of 
X the loss of which in the estimation of the household would just 
be compensated by an additional unit of Y is called the marginal 
rate of substitution of X for Y. In Diagram 6 in the rj?nge JG of 
the indifference curve, the marginal rate of substitution of X for 
Y is equal to GHjHJ. In the range LN, the marginal rate of sub- 
stitution of X for Y is LM jMN. Our assumption that indifference 
curves are convex to the origin, when translated into this new 
terminology, becomes an assumption that in the household’s 
estimation the marginal rate of substitution of good X for good Y 
decreases, as more of good T is acquired by surrendering good X, 

We shall assume — and not unreasonably — that the econo- 
mic ambition of each household in its role as consumer is to be 
as well-off as possible — to acquire that bundle of goods and 
services that promises the fullest satisfactions of its desires. When 
translated into our jargon, this ambition becomes a striving to 
reach the highest possible indifference curve. In thk pursuit, 
the household is hampered by the size of the sum of money V’ 
that it plans to spend on buying goods and services and by the 
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The Purchase Plan of the Household 13 

fact that it must pay a price for eat:h unit of each good that it 
’ buys. The nature of these limits can be illustrated on the same 
kind of diagram as that on which we drew the indifference map. 
On the vertical axis of Diagram 7 we measure quantities of T 
and on the horizontal axis we measure quantities of X- The dis- 
tance OM shows the quantity of Z that can be bought with the 
given planned consumption expenditure V’ when the price is 
per unit; OL is the quantity of T that the household can buy 
with the same sum V’ when the price py has to be paid for each 
unit of it. The straight line joining the points L and M will pass 
through all combinations of goods X and Y that the household 
can acquire if it spends all of the sum of money on their pur- 
chase at the given prices.* 



Diagram 7 


* This can be proved simply with the help of Diagram 8. Let T be any com- 
bination of the goods X and T lying on the straight line LM. In purchasing the 
bundle of X and Y that is represented by T the household spends OR .py plus 
OS.p^. 

Now, OAi=cjp^, 

and OL=t’py. 

That is ; Px~^l^ 

and j py=clOL. 

Substituting th|jle values for/jg. and py, we get: 

I expenditure = r (0/2/ OZ, + OSIOM). 

')R10L = MT/ML = MSIOM; 

Therefo?<% total expenditure = c (M.S/OAf + OS I OM) 

= c{MS + OS)IOM 





Diagram 8 

The making of a purchase plan is merely the choice by the 
household of one of the many purchascable combinations of the 
goods X and T that lie on the ‘budget’ line LM, By superim- 
posing this budget line on the household’s indifference map, we 
can show which particular combination of X and T will be 
chosen and why. 

In Diagram g, the budget line is drawn between the same 
axes as the household’s indifference map. The household will 
choose the quantities df A' and T represented by the point P, 
where the budget line touches an indifference curve. There can 
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only be one point such as P since no two indifference curves can 
cut one another and all are convex to the origin. Any combina- 
tion other than P can be shown to be less attractive in the esti- 
mation of the household: for all other points on the budget line 
must lie on iRdiffcrencc curves of a lower order than that on 
which P lies. With its given planned consumption expenditure 
and at the prices ruling in the market, the household will satisfy 
its wants most fully by buying the bundle of X and T repre- 
sented by the point P, The purchase plan of the household is 
then: 

OS , plus OR . 

When the household is implementing this plan we say that it is 
in equilibrium, for it is satisfying its desires as fully as the circum- 
stances in which it finds itself permit. 

A property of the equilibrium purchase plan of the household 
is that the marginal rate of substitution of good X for good 3^ is 
equal to the ratio of their prices. In Diagram 9 , the marginal 
rate of substitution of l^'for A" when the household is planning to 
buy the bundle P is equal to the slope of the indifference curve 
at P, which is the same as the slope of the budget line LM. The 
slope of LM is equal to OLjOM. We know, however, that OM 
equals cjpx and that OL equals cjpy — that is, the slope oi LM 
is equal to cjpy divided by c\p^, or p^jpy. To say that the hon^ 
hold chooses that purchase plan which equates thejHafgInal 
rate of substitution with the ratio of the prices is merely to say in 
a different way that it chooses hat which promises to maximise 
its, satisfactions from consumpfion. We must not speak of the 
former statement as if it were the reason for the latter. Nor should 
we ever speak of the household as trying to equate the marginal 
rate of substitution with the price-ratio, for from that it is too 
easy to slide into a behaviouristic interpretation of the indif- 
fereitce curves and budget liiif — to view the flesh-and-blood 
household as straddling along an indifference curve and budget 
line until its feet c 6 me together. The household seeks to satisfy 
its desires as fully as its limited expenditure and prices permit; 
when it is succeeding in doing this, its purchase plan may be 
illustrateji on the diagram by certain lines. Some of the lines on 
the diagram bear a certain relationship to one another, which 
may be expressed geometrically or algebraically. These rela- 
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tionships are not the reasonsfor the choice of the purchase plan, 
nor can they tell us anything about the methods by which the 
household chooses it. We may illustrate these distinctions by an 
analogy. A man living in London plans to visit Bristol, which lies 
1 10 miles due west of London. When his journey Jias been com- 
pleted, we describe his position as being in Bristol. We add 
nothing of substance to this by saying that he is now i lo miles 
due west of London. And if we do sa,y this, we do not imply that 
he followed a compass course in journeying to Bristol. This point 
has been laboured because it is one that recurs in all branches of 
economic analysis. If we neglect it, we risk appearing to re-create 
the real world in the image of our analysis. 

We have now succeeded in illustrating diagrammatically a 
household’s purchase plan — the same plan that we illustrated 
arithmetically on page i and expressed algebraically on page 
2. We have added nothing to our knowledge by doing so, but 
we have presented what knowledge we had in such a way that 
we can easily deduce from it how the purchase plan will be re- 
vised if circumstances should change. It should be clear from 
Diagram 9 that the purchase plan will be revised if there is any 
change in one or more of the prices of the things that it buys, or 
a change in its tastes ajjid preferences, or any alteration in the 
household’s planned consumption expenditure, or any change in 
any two or in all three of these. We shall examine the nature of 
these revisions in turn. 

First, the reaction of consumption to changes in planned ex- 
penditure. Let us take a numerical example. Initially, we shall 
suppose that the planned expenditure of the household is 5ps. 
and that the prices of X and T are 5s. and los. respectively. The 
purchase plan of the household will then be represented by 
the point P in Diagram 10.* If the planned expenditure of the 
hoiisehold had been lOOs., it would have planned to purchase 
the bundle of goods X and Y represented by the point its 
tastes and preferences and the prices of X and Y remaining the 
same. If its planned expenditure had been 150s., its purchase 
plan would have been represented by the point if 200S., by 
P3, and so on. / 3 Ph,ere will be a separate puixl^se plan for each 
level of planned expenditure. 

When th^ points Pi, P^y P3, etc., ar^^^^H^ether we get 

* For visual reasons^ the figures in Diagram i^^^^mi^accurately. 



Diagram lo (^7) 

the expenditure-consumption curve of the houscfiold. This curve 
shows us the quantities of the two goods that the household 
would plan to buy at different levels of expenditure, if its tastes 
and preferences and the prices of these goods had remained the 
same. .The figures in'Diagram to show us that our assumption 
that all indifference curves arc convex when viewed from the 
origin does not uniquely determine the shape of this curve. In 
Diagram lo(^), the expenditure-consumption curve slopes up- 
wards. Our general knowledge of how households react to an 
increase ir^ their incomes or in their wealth suggests that most 
expenditure-consumption curves are of this shape, for the in- 
crease in expenditure is usually distributed over most of the 
goods that the household buys. In Diagram 10(6), the expendi- 
ture-consumption curve begins to move towards the axis on 
which we measure T, showing that after a certain point, as ex- 
penditure rises less of A" is bought. In Diagram 10(c), the curve 
curls towards the axis on which we measure A", showing that as 
expenditure increases ultimately less of T is bought. Expendi- 
ture-consumption curves of these shapes, while rare, are not un- 
known. Many economists have observed that when for any 
reason a poor household is enabled to spend more, it may buy 
less margarine or fewer potatoes, or a smaller number of loaves. 
It may choose to satisfy its hunger with goods that are more 
palatable and less monotonous, such as butter, vegetables, fruit 
and cake. Those goods of which the quantity that the household 
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plans to purchase falls as planned expenditure rises are called 
inferior goods: thus, in Diagram io{h) good X and in Diagram 
io(£:) good Y are inferior goods. 

Diagram lo shows us that an indifference map consisting of 
indifference curves each of which is convex to the origin can 
illustrate both types of reaction to a change in planned consump- 
tion expenditure. Indi^erence analysis can never tell us why a 
good is inferior. Knowing that it is inferior, however, we can 
illustrate how less may be bought as expenditure rises by draw- 
ing our indifference curves with shapes and in positions which 
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make this possible, as in 10(6) andlo(c). Indifference analysis 
describes; it never explains. And it is our knowledge of the 
economic behaviour of actual households that tells us what to 
describe. 

Next, we shflll describe the revision of a purchase plan when 
the price of one of the goods that the household plans to buy 
changes. Initially, suppose that the planned expenditure of die 
household is loos. and that the prices of X and Y are los. and 
5s. respectively. The purchase plan of the household in these 
circumstances is then represented by the point P in Diagram 1 1. 
If the price of X had been 7s. 6d. and not los. then, all other 
things remaining the same, 13 J and not 10 units of it could have 
been bought, and the budget line would have been LN and not 
LM, and and not P would have been the purchase plan. If 
the price of A" had been 5s., the purchase plan would have been 
represented by the point P^, In the same way^we can discover 
what the purchase plan would have been for each other price at 
which X might be sold. When all the points such as Pxt P 2 > 
etc., lire joined together, we have \hc price-consumption curve of the 
household for good X, This shows us how the purchase plan of 
the household would be revised if the price of A^ changed, the 
household’s tastes and preferences, and its planned consump- 
tion expenditure and the price of Y remaining the same. Here, 
again, our assumption that all indifference curves are convex to 
the origin docs not uiiiquely determine the shape of the price- 
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QUANTITY OF GOOD X 

Diagram i i (^) 


consumption curve. The different possibilities are classified in 
Diagram ii. The first two figures — ii(^) and ii(^) — show 
the household planning to increase its purchases of X when its 
price falls. This illustrates the most common reaction to a price 
reduction, for we know that most housefholds buy more of a 
good when it becomes relatively cheaper. The price-consump- 
tion curve shown in Diagram ii(r), while not common, is pos- 
sible. There, when the price of X falls below 7s. 6d. per unit, less 
and less of X is bought. When households react in this way — 
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when they buy less of a good as it becomes relatively cheaper 
— we refer to that good as a ‘Giffen’ good.* 

This ‘inferior’ reaction of households to a relative fall in the 
prices of such goads as margarine and potatoes may be de- 
scribed in a dUFerent way. In all the figures that make up Dia- 
gram 1 1, the household is better-off the lower is the price of Jf, 
for the plans illustrated by p^, P2, p., etc., lie on progressively 
higher indifference curves. Pj is preferred to P, Pg to Pu and 
so on. We may think of the rejection of plan P and the adoption 
of plan Pj, as a result of the fall in the price of from 10^. to 
7s. 6d. per unit, as a ‘movement’ along the price-consumption 
curve for X, and we shall regard this relative cheapening of AT as 
the ‘force’ which pushes the household in this direction. This 
‘force’ can be thought of as being the resultant of two other 
forces. The first of these components is the feeling of better- 
offness that a household experiences when the price of even one 
of the things that it buys falls. With its given planned consump- 
tion expenditure, it could now buy the same quantity of each 
good as it did before the fall in the price of one of them, and 
have some money left over. It is as if all prices had remained un- 
changed and the household had been enabled to increase its 
planned expenditure. Clearly, for any given fall in the price of 
any good A, the size of this ‘gain’ will be the greater the larger 
does A bulk in the household’s purchase plan. We can therefore 
think of this first force operating along the expenditure-con- 
sumption curve. It is called the income effect, because the increase 
in the potential purchasing power of the household’s planned 
expenditure that follows a relative fall in the price of one of the 
goods that it buys, is as if its income had risen and all prices 
had remained at the same levels. When its power to acquire 
goods rises for this reason, the household must decide how this 
power is to be exercised: it must decide how the increase in its 
purchasing po\ver is to be spren.d over the different goods tliat 
it buys. This re-allocation of the household’s expenditure is the 
second component of the movement from P to The house- 
hold will always re-allocate its expenditure in such a way as to 
buy relatively more of the good A whose price has fallen, and 
• 

♦ So named after Sir Robert GifTen who is alleged to have observed that when 
the price of bread rose the poor bought more bread and less meat and less of some 
other more expensive foodstuffs. 
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less of good Y. This second force is called the substitution effect^ 
and can be viewed as operating along the indifference curve on 
which lies. 

These notional components of the movement from P to P^ are 
shown explicitly in Diagram 12.* LM is the budget line when the 
household’s planned expenditure is loos. and when the prices 
of X and Y are los. and 5s. respectively. The purchase plan of 
the household is then represented by P. When the price of ^ falls 
to 7s. ’6d. per unit, Ziy becomes the new budget line, and the 
household rejects P and chooses the purchase plan represented 
by P^, RS is a hypothetical budget line showing the different 
quantities of X and Y that the household could buy if the price 
of X had remained the same at los. per unit and planned ex- 
penditure had been increased by an amount just sufficient to 
leave the household feeling potentially as well-off as it does when 
expenditure is lOOs. and the price of ^ has fallen to 7s. 6d. per 
unit. RS touches the higher indifference curve at T; the line 
passing through P and T is then the expenditure-consumption 
curve of the household. The line P 7 ' illustrates both the magni- 
tude and direction of the income effect. Tbc portion TP^ of the 
higher indifference curve illustrates the direction and magnitude 
of the substitution effect. The substitution effect always means 



Diagram I2 

* For visual reasons, the figure in Diagram 12 is not an accurate portrayal of 
the following numerical example. 
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that the good that is now relatively cheaper, is substituted 
for which is now relatively dearer. In other words, the sub- 
stitution effect on the quantity of X that is bought is always 
positive. The income effect on X may be either positive or nega- 
tive, as can b^ seen from Diagram 10(a) and io(<;) respectively. 
In Diagram the income effect is positive and reinforces 

the substitution effect in increasing the quantity of X that is 
bought when there is a relative fall in its price. In Diagram 1 1 (a), 
the income effect is negative but its influence in* tending to re- 
duce the quantity of X that is bought is moie than overcome by 
the positive substitution effect. In Diagram the income 

effect is so negative that it more than offsets the substitution 
effect, so that less of X is bought in the new purchase plan P^ 
than in Pj, the old one. We have now discovered an alternative 
way of describing a Giffen good: a good is a Giffcn good when 
the negative income effect of a relative fall in ife price is stronger 
than the positive substitution effect. 

We must be clear that we have found merely an alternative 
way in which economists may speak to one another about a 
Giffen good. In segregating the income and substitution effects, 
we have not discovered, or said, anything about the mental pro- 
cesses of any flesh-and-blood household. As •economists, the only 
facts we have are that generally households react to a relative 
fall in the price of a good by buying more of it, but that some- 
times they buy less oi it. No household has an explicit indif- 
ference map, and no household consciously segregates income 
and substitution effects. Their .observed behaviour, however, is 
as if they had the former and experienced the latter. In this 
respect the theory of consumption in economics is similar to cer- 
tain branches of physics. Professor O. R. Frisch says in the 
Listener (January 14 ): ‘The theoretical physicist can do 

amazing tilings: for instance, from nothing but the number of 
elections in an atom of some chemical element he can work out 
many properties, physical and chemical, of that element; . . . But 
before he can begin to calculate he must assume that electrons 
have certain properties; why they have them and why they are 
all alike, that he cannot explain, as yet.’ Similarly, from the in- 
difference maps of households the theoretical economist can 
work out how they are likely to react to changes in their wealth 
or income, or in the relative prices of the things they buy. But 
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before he can begin to do this, he must assume that indifference 
curves have certain properties; why they have them and why 
they are all alike, that he cannot explain, as yet. 

So far, we have only illustrated the direction in which pur- 
chase plans will be revised when there are changes in the things 
on which they are based. In explaining the behaviour of relative 
prices in a modern economy, the speed with which plans are 
revised is as important as the direcfton in which they are revised. 
Flesh-and-blo 6 d households, and those who buy on their behalf, 
are frequently the slaves of habit. If a household has for some 
time been implementing the weekly purchase plan represented 
by P in Diagram lo, it may be that it will continue for some time 
to do so when its income or wealth increases. During this period, 
while revision is pending, the amount of the increase in house- 
hold income will be added to savings each week. From the 
purely analytical point of view, we could, of course, think of the 
maintenance of the plan P as being the result of a change in the 
household’s tastes and preferences, such that the new and higher 
budget line made possible by the increase in income touched an 
indifference curve in the new indifference map at P. We could 
then think of the ultimate rejection of P and the choice of Pj as 
being the result of a^further change in tastes and preferences. 
This, however, would be rather a laborious way of illustrating 
what happens. It is simpler to think of the household as con- 
tinuing to implement a purchase plan which is not that which 
maximises its satisfactions, because of laziness, or habit, or the 
pressure of other decisions. Ultimately, though at the house- 
hold’s pleasure, the revision takes place. All that we can say is 
that the revision will tend to take place the quicker, the ‘poorer’ 
is the household. If a household’s income is just sufficient to 
enable it to satisfy its most basic wants, then any increase in 
income is likely to be used almost immediately to buy more of 
the things that the household wants. 

These same considerations may explain the speed with which 
the revisions illustrated in Diagram 1 1 take place. The house- 
hold may maintain the plan P when the price of X falls, and 
temporarily add the unspent balance of its income to savings. 
As we shall see presently and in later chapters, the effects of 
households’ decisions in determining prices will only occur when 
the purchase plans are actually revised. 
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TliE DEMAND FOR A COMMODITY 

Wc began this chapter knowing what a purchase plan was, 
and knowing also, from our general observations of households’ 
behaviour, h5w these plans might be revised when. either the 
income of the household or the relation between the prices of the 
things that it bought changed. Thus far, we have been trying 
to present this knowledge in a way that will help us in our main 
task, namely, that of isolating the role that these revisions of 
households’ plans play in determining the relations between the 
prices of the things they buy. 

The next step in this direction must be to translate our hypo- 
thetical household into a context that reflects more closely that 
of everyday economic life. We left the household in a hypo- 
thetical world where only two goods, X and were available 
for its consumption. But flesh -and-blood households live in a 
world where an almost infinite variety of goods and services is 
offered for their enjoyment. W c could begin our quest for realism 
by introducing a third good, and proceed by the same steps 
and by asking the same questions as in the previous pages. We 
could draw three axes, each at right angles to one another, on 
which we measured quantities of X, T and Z respectively. In 
the three dimensional space bounded by these axes, every con- 
ceivable combination of X, T and could be represented by a 
point. The household 3 piefercnccs for different combinations 
could be illustrated by indifference surfaces. Since the be- 
haviour diat we would be tryii g to explain is the same as it was 
w];icn only two goods competed for the householcfs patronage 
— namely, that when there is a relative fall in the price of any 
good, households generally buy more of it and very occasionally 
less of it — our indifference surfaces must be such as to portray 
this kind of reaction. That is, each indifference surface must be 
convex when viewed from the origin. We could show by the 
same kind of reductio ad absurdum that indifference surfaces could 
never intersect ohe another. The combinations that the house- 
hold could purchase with any given planned consumption ex- 
penditure at any given set of prices for X^ T and Zy could be 
illustrated by a budget surface. The content of the household’s 
purchase plan would be represented by a point where the bud- 
get surface just touched an indifference surface. If we did this, 
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the only difference between this chapter and the last one woyld 
be that its language would be more cumbersome and its con- 
cepts and conclusions less susceptible to diagrammatic illustra- 
tion. Having described a three-good world, we might introduce 
a fourth good, and then a fifth, and so on, as^we gradually 
approximated towards reality. Fortunately, there is a shortcut 
that makes most of this toil and trouble unnecessary. But the 
snail sees much that the kangaroo misses: by taking this short- 
cut we shall miss something also, notably, a precise appreciation 
of the idea of complementarity.* 

Let us try to measure all the goods that a household might 
buy except X — the one in which we arc interested — on a 
vertical axis, and the quantities of Xon the horizontal axis. The 
quantities of X can be measured in the appropriate units: in 
pounds avoirdupois if it is butter, in pints if it is milk. But in 
what units shall we measure the assortment of all goods other 
than X? Pounds weight would not be universally applicable, for 
domestic service has no weight, and the weight of her who pro- 
vides it is scarcely of economic significance. The only units to 
which all can be reduced is value: if all goods are valued in 
terms of some good, then the total value of any assortment can 
be got by simply addfng together the value of each good ex- 
pressed in terms of the good that is acting as numeraire. In 
modern economies, money is the good in which all others arc 
valued, so on our vertical axis we shall measure units of money. 
That is, we shall measure the power to acquire all goods other 
than X, rather than attempt to measure different quantities and 
assortments of these goods directly.t If we do this, we can pro- 
ceed precisely as we did when deahng with a two-good world 
and order the household’s tastes and preferences for different 
combinations of X and all other goods — that is, of ^ and money, 
the power to acquire all these other goods — by drawing indif- 
ference curves. As before, if our deductions from the diagram are 

* Compare J. R. Hicks, Value and Capital, 2nd edition, Chapter 3. We define 
complementarity later on page 41. 

t Strictly, if we wish to identify all goods other than X with money we must 
assume that the relative prices of these goods and the relative quantities in which 
they are bought remain constant. On these assumptions, the amount of money 
spent on goods other than X would be a measure of the aggregate quantity 
bought. If relative prices and quantities do not remain constant, there is not only 
no measure of quantity, but there is no precise meaning that can be attached to 
the concept of aggregate quantity. 
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to conform with our observations < 3 f households’ behaviour, we 
must draw the indifference curves convex to the origin. If we 
are given the household’s planned consumption expenditure, 
and the price of A' and the prices of each of the other goods that 
the household might buy, we can draw a budget linp, showing 
all the different combinations of X and of all other goods that 
the household might buy with the sum of money at its disposal. 
That combination which the household will choose is repre- 
sented by the point P where this line touches -an indifference 
curve. In implementing this plan, as wc can sec from Diagram 
13, it will spend LR of its planned expenditure on OS of ^Y, and 
the remainder OR in l:)uying all other goods and services. 

By choosing alternative hypothetical prices for A', and assum- 
ing that the planned consumption expenditure, tastes and pre- 
ferences, and the prices of all other goods, remain the same, wc 
can find by the same method the purchase plan appropriate to 
each of the prices we have taken for X, When the points repre- 
senting these alternative plans arc joined together, we have the 
price-consumption curve for X, If X is not a Giffen good, this 
curve will have tha shcipe it has in cither Diagram 1 1 (a) or 
Diagram if A is a Giffen good, the curve will have the 

shape shown in Diagram 11(c). 

The price-consumption curve shows us the purchase plan 
that the household would choose at each price of A", with its 
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given planned consumption expenditure and pattern of tastes 
and preferences, and at the given prices that are being charged 
for all goods other than X. If we take out of each of these possible 
plans that part which describes the household’s planned pur- 
chases of Xj we shall have a relationship between che quantities 
of X that the household plans to buy and the price of X. This 
relationship is called the demand for X, and it is isolated in 
columns 8 and 9 of Table i . 

The rows in Table i describe the content of the purchase 
plans that are illustrated in Diagram 13 by the points P, and 
Pg respectively. We use to represent price, and the suflices 
I, 2, 3, ... X, to represent particular goods. The quantity pur- 
chased is represented by ^<7’ in plan P, by V’ in plan Pj, and by 
in plan Pg. To keep the table manageable in size, we have in- 
cluded only three of the goods other than X that the household 
buys. Since we have assumed that there are no changes in the 
household’s tastes and preferences, or in the planned consump- 
tion expenditure, or in the price of any good other than X, the 
different contents of the plans P, Pj and Pg must be due solely 
to the changes in the price of X. The relationship that obtains in 
these circumstances between the price of X and the planned 
purchases of X per period, and which we have called the de- 
mand for A", is shown in columns 8 and 9. The figures in each 
row of these columns are graphed in Diagram 14, where we 
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measure the price of A' on the vertical axis, and the planned pur- 
chases of X per period on the horizontal axis. When these points 
are joined together, we have the demand curve for X of the indi- 
vidual household. When X is not a Giffen good, the household’s 
demand curve for it will slope downwards to the right through- 
out its length. If A is a Giffen good, the demand curve for it will 
slope downwards to the left over the range of prices in which the 
planned purchases of X rise as its. price rises, for we defined a 
Giffen good as being such that the household’s demand for it be- 
haved in that way. 

The household whose demand for X is illustrated in Diagram 
14 is not the only purchaser of A. We can, however, derive the 
demand for A of each other household that is a potential pur- 
chaser of A in precisely the same way. The total or market de- 
mand for A is obtained by adding together the demands for A 
of all the households that are planning to buy it. The way in 
which this summation is effected is illustrated in Diagram 15. 
Figures A, B and G show the demand curves for A of three 
separate and independent households. We get the total demand 
curve for A by adding together the quantities of A that each 
household plans to buy at each price. Thus at the price 
household A plans to ^uy a^ of A', i? plans to buy Ai, and C plans 
to buy Cj. The total quantity of A that all households plan to buy 
at the price is therefore plus plus Cj, and this quantity is 
plotted against the price in the figure on the extreme right of 
the diagram. In the same fashion, we can discover the quantity 
of A that will be demanded by all households at each other price 
of A. When all these points are joined we have the total or 
market demand curve for A. 

It is very rarely that a total demand curve will not slope 
downwards and monotonically to the right. A good may be a 
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Giffen good for an individual houseliold, but it is seldom thaf 
any given good will be a Giffen good for all households. And 
even if it is, it is unlikely that it will be so for each household in 
the same rang^ of prices. In both these cases, there will generally 
be enough households who increase their planned purchases as 
the price falls to compensate for those households who buy less 
because for them the good is a Giffen good in that range of 
prices. 

We have assumed that each household in laying its purchase 
plan faces given prices for the goods that it may plan to buy. In 
doing this, we have not been unrealistic, for in any period each 
household’s purchases of any good constitute only a very small 
proportion of the total quantity of that good that is currently 
being bought by all households. While each household plans on 
the assumption that each price is given and beyond its control, 
the total effect of all households implementing their purchase 
plans is to assist in the determination of the relations between 
the prices of the things that they buy. llie price-determining 
role of the purchase plans of households is summarised in the 
total demand curve for each of the goods that they buy. The 
analysis of the precise way in which this role is played must be 
postponed until Chapter 4, for first we must describe the sales 
plans of firms for each good, 

CHANGES IN DEMANU 

We began this chapter by describing how the purchase plan 
of a household depended on its tastes and preferences, on the 
pric^ at which each good might be bought, and on its planned 
consumption expenditure. We then described the direction in 
which the contents of the purchase plan would change if there 
was some change in planned expenditure, or in the price of one 
of the goods that, the household was planning to buy. Next, we 
translated the household into a ^%orld in which many goods 
competed for its patronage, and then examined how its pur- 
chase plan would alter if there was a change in the price of one 
of the goods that it bought. From the revised plans we isolated 
the demand for the good whose price had changed, and we 
i^iwiD'ated*this operation in Table i. We have not attempted to 
explain why the contents of any purchase plan are precisely 
what they are, and in economigs as a positive (as opposed to a 
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hormative) science we never need to do so. We have always been 
concerned with attempting to explain how the contents of a 
household’s plan will change if there is some alteration in the 
circumstances in which it is operating. And since our objective 
in studying economics is to acquire a body of ahalysis that will 
enable us to forecast and understand economic events, that is all 
that we need ever try to do. 

We must now examine what will happen to the relationship 
that we called the demand for X when there is any change in 
one or other of its determinants — that is, if the household’s 
tastes and preferences, or its planned consumption expenditure, 
or the price of any other good, should change. In doing so, we 
shall use Diagram lo, and suppose that on the vertical axis we 
measure, not the quantity of good but rather money. Given 
tastes and preferences and the prices of X and of all other goods, 
the figures in Diagram lo show how the quantity of X that is 
purchased changes when there is an increase in planned ex- 
penditure. If X is not an inferior good, then more of X will be 
bought at its given price when the level of expenditure rises; if 
X is an inferior good, then less of X will be bought at its existing 
price when expenditure rises, and this we can see from Diagram 
io(r). By a diagram/similar to Diagram lo, we could measure 
the effects on the quantity of X purchased of the same increase 
in planned expenditure at each other price at which X might be 
bought, on the assumptions that tastes and preferences and the 
prices of all goods other than X remain the same. We would 
generally find that the increase in planned expenditure would in- 
duce an increase in the quantity of X that the household wpuld 
plan to purchase at each price. In other words, as a result of the 
increase in planned expenditure, the whole demand curve for X 
would move to a new position north-eastwards of its previous 
position. If there was a reduction in the level of planned expen- 
diture, and if X is not an inferior good, the demand curve for it 
would move to a new position nearer to the origin. If X were an 
inferior good, the demand curve would move north-eastwards 
for a decrease in planned expenditure, and south-westwards for 
an increase in expenditure. 

Next, the effects on the demand for X of a change in the price 
of one of the other goods that the household is planning to buy. 
If the price of one of these other goods, Ty falls, then, ceteris 
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paribus^ the demand curve for X will move nearer to the origin^ 
if T is a close substitute for X: for in terms of our indifference 
analysis the positive substitution effect will be most important. 
If is a good that bulks large in the consumer’s total spending, 
then the incom? effect of the fall in its price may shift the de- 
mand curve for X north-eastwards. If X and Y are comple- 
ments — that is, if they are goods that arc customarily used or 
consumed together, like gin and tonic, or bacon and eggs — then 
a fairin the price of T which leads to more of it being bought will 
cause a rise in the purchases of Z, even though its price has re- 
mained unaltered. That is, where X and Y arc complementary 
to one another, a fall in the price of Y will cause a rightward 
shift in the whole demand curve for X. These conclusions are 
merely stated: the reader may confirm them by the same kinds 
of argument as were used in the previous paragraph. 

Lastly, the effects of a change in the household’s tastes and 
preferences. If the household’s preferences for .Ybecome stronger 
relative to its preferences for other goods and services, then, 
ceteris paribus^ the demand curve for X will shift north-eastwards, 
that is, to the right, for households will now^ plan to buy more of 
it at each price than before. If there is a relative weakening in the 
preferences for X, the demand curve for X will sink south- 
westwards towards the origin — that is, will move to the left. 

To sum up: the demand for X is the relationship that obtains 
between the planned purchases of X and the price of X, when 
the househofd’s tastes and preferences, its planned consumption 
expenditure and the price of eacc other good that it might buy 
are given. If any one of these determinants of the demand for X 
changes, the whole relationship that we call the demand for X 
will change also: that is, the demand curve for X will shift to a 
new position. If we know whether or not X is an inferior good or 
whether it is complementary to other goods whose prices may have 
altered, the direction of the movement in the demand curve for 
X can generally be predicted. All that we have said about changes 
in the individual household’s demand for X and their causes 
applies equally to changes in the total or market demand for X. 

ELASTICITIES OF DEMAND 

Each household must decide, in the light of its tastes and pre- 
ferences, what quantities of each good to buy at its going price, 
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Nwith its planned consumpftion expenditure. These decisions are 
summarised in the household’s purchase plan for the appro- 
priate period of time. So far, we have concentrated on describ- 
ing how the quantity purchased of each good will vary when the 
whole purchase plan is revised in response to so Ae change in the 
pattern of prices or in the level of consumption expenditure. We 
have divided all commodities and services into two classes: in- 
ferior and GifFen goods, and other goods. A good is a Giffen 
good if more of it is purchased when there is a relative rise in its 
price, and it is an inferior good if more is purchased when there 
is a fall in the household’s planned expenditure, and vice versa. A 
good is neither an inferior good nor a Giffen good if more of it is 
purchased when there is a relative fall in its price or when 
planned expenditure is increased, and vice versa. The same good 
will not, of course, always fall into the same class. Margarine, for 
example, may be neither an inferior nor Giffen good for all 
households; if it is cither for a particular household, it may only 
be so for some ranges of its price or of the household’s planned 
expenditure. 

The goods in each of these classes can be further classified 
according to the extent to which the quantities of them that are 
purchased vary as a result of a change in relative prices or iri 
planned expenditure. Thfe responsiveness of the quantity de- 
manded of any good to a change in the data on which the pur- 
chase plan is based is called elasticity. The responsiveness of the 
quantity demanded of any good X to a change in its own price, 
is called the price elasticity of demand for X. By the income elasticity 
of demand for any good X we mean the responsiveness of the 
quantity of it that is demanded to a change in planned consump- 
tion expenditure. The responsiveness of the quantity of X that 
is demanded to a change in the price of some other good T is 
called a cross elasticity of demand for X. We shajl now attempt to 
measure each of these elasticities in turn. 

The way in which the quantity of X that is demanded re- 
sponds to changes in the price of X is illustrated by the demand 
curve for it. The strength of the response of the quantity de- 
manded to a relatively small change in the price ofXis measured 
by dividing the proportionate change in the quantity«demanded 
by the small proportionate change in price that causes the 
change in the quantity demanded. In Diagram i6, when the 
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households’ purchase plans, like bsfcon and eggs, cheese and 
biscuits, cigarettes and matches, and gin and lime. If the price 
of bacon falls, more eggs may be bought to go with the greater 
quantity of bacon that households are now buying; if gin be- 
comes cheaper^ more lime juice may be bought to dilute the 
larger quantity of gin that the households are now drinking. 
Goods between which such a relation holds are called comple- 
mentary goods. 

While wx shall generally find that goods as between which 
the cross elasticity of demand is positive are goods which would 
be regarded as substitutes for one another in the everyday use 
of that term, we shall not necessarily find that where the cross 
elasticity is negative, the goods would be regarded as comple- 
mentary in everyday usage. First, suppose that good Y is mar- 
garine and X butter, and that T is a. Giffen good in the price 
range OP to When the price of margarine falls to OPi, less 
margarine and more butter is bought: the defnand curve for 
butter moves to the right, indicating that butter is being substi- 
tuted for its now relatively cheaper though ‘inferior’ substitute 
margarine. The cross elasticity of demand between butter and 
margarine is therefore negative. Secondly, suppose that the 
household buys only two goods X and T and that its planned 
expenditure remains the same. If the price of Y falls, and if the 
demand for Y is relatively inelastic, then less will be spent on Y 
at a lower price and more will be spent on X. That is, the demand 
curve for A* will shift to :he right. In both these examples, in the 
language of our indifference analysis^jjthe positive income effect 
of the fall in the price of Y on tin quantity of A^ that is demanded 
outweighs the tendency for T, t.hich is now relatively cheaper, 
to be substituted for X, )We may, therefore, associate negative 
cross elasticities of demand not only with complementarity but 
also with relatively strong income effects. j 

CONCLUSION 

We have described how the purchase plan of a household 
might be revised when there is any change in the price of one 
of the goods that it buys, or in its planned consumption expen- 
diture, or,in its tastes and preferences. We have shown how the 
extent of tKe revision entailed by any one of these changes can 
be measured. From the whole series of purchase plans each 
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-appropriate to a different price for some good X (the prices of 
all goods other than tastes and preferences and planned con- 
sumption expenditure all remaining the same) we extracted the 
demand for X, The total demand for X summarises the role that 
households play in determining the relative price of X as they 
implement their decisions to buy it. In the next two chapters, 
we shall study the sales plans of firms, and attempt to discover 
the part which firms play as they implement their sales plans, 
in determining the prices of the things that they sell. 


APPENDIX TO CHAPTER 1 

We justified in part the choice of indifference curves that were 
convex to the origin on the grounds that only with indifference 
curves of this shape can we illustrate the typical reactions of 
household to changes in their incomes or in the relative prices of 
the things that they buy. We must now show explicitly that in- 
difference curves that arc either concave or straight lines when 
viewed from the origin would suggest reactions that are contrary 
to those which we observe. 

In Diagram 19, we have an indifference map in which each 
of the curves is of the sh 4 pc L> in Diagram 3. Let us now try to 
illustrate the purchase plan of the household on this diagram as 



Diagram 19 
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we did in Diagram 9. If we know the household’s planned con- 
sumption expenditure and the prices of and T, we can draw 
the budget line LM. This touches an indifference curve at P, 
But the household will clearly not choose the plan P, for the 
further one moves along the budget line in either direction from 
P, the higher are the order of the indifference curves that are 
reached. , for example, lies on a higher indifference curve than 
P, and therefore represents a combination of X and T that the 
household will prefer to P, In these circumstances, ‘the household 
will plan to buy only one good: itwillbuy either^ or ^depending 
on whether L or A 1 lies on the higher indiflerence curve. If L 
lies on the higher curve, and if the price of falls, then, the 
household may stop buying Y and buy only for is likely 
to lie on a higher indifference curve than L. 

If the indifference curves are straight lines when viewed from 
the origin, we get the same kind of results. If the slope of the 
budget line is less than the slope of the indifferehce curves, then 
the household will buy only A"; if the budget line is steeper than 
the indiflerence curves, the household will buy only good T, If 
there is a relative change in the prices of th(' goods that tiie 
household might buy, then the liousehold might switch its pur- 
chases completely from one good 10 the other. 

Wc know that flesh-and-blood households do nol generally 
buy only one good, nor would they usually cease buying that 
good altogether and concentrate wholly on some other good, if 
its relative price were to rise. It is for this reason [inter alia) that 
we rcy’ect indifference curves of the shapes L and f in Diagram 
3, and assume that all indifieirnce curves arc convex to the 
origin. 



CHAPTER 2 


The Sales Plan of the Firm: 
Short-run 


T he economic unit for the sale of goods and services is the 
firm. The firm may be a small farmer, cultivating his own 
land with the help of the members of his family or a 
village barber plying his shears in his own front parlour. It may 
be an industrial, commercial, financial or agricultural under- 
taking, owned by one person, by a partnership of two or more 
persons, by a private company, by a public and limited liability 
company; or it may be nationalised and so owned by all of us 
and operated on our behalf either directly or indirectly by a 
local, or by the central, political authority. In economic analysis, 
we are primarily interested in what happens when firms revise 
their sales plans and their purchase plans. We are not directly 
interested in whether th^ firm is owned by one or by many, or in 
whether it is large or small, strong or weak, adolescent or mori- 
bund. These qualities demand our attention only in so far as 
they affect the sales and purchase plans which the firm chooses 
— that is, in so far as they influence the objective which the 
firm is pursuing. 

All firms, irrespective of their size, organisation and objec- 
tives, must make sales and purchase plans. In the sales plan of 
the going firm arc set out the quantities of each of its products 
that it plans to sell during any period of time, and the price per 
unit at which it hopes or plans to sell each of them. A typical 
arable farmer, for example, may make the following sales plan 
for the season lying ahead; 30 tons of potatoes which he hopes to 
sell nt -£10 per ton; 10 tons of cabbages at ^^15 per ton; 15 
tons of turnips at ;^i8 per ton; 35 tons of sugar beet at £20 per 
ton, and 250 bushels of corn which he hopes to sell at £^ per 
bushel. The total value of his planned sales adds up to £2 1 70, 
which is his expected gross revenue for the ensuing season. If 

44 
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we yse f to represent the expected selling price, ‘y’ to represent 
the quantity that he hopes to sell, and the subscripts i, 2, 3, 
to designate particular products, then the sales plan of the firm 
will have the follow ing general form: 

Pi • • ?2+A • ^3+ •••/'n • ■. 

where R represents the gross revenue that the firm hopes to get 
from implementing the plan as a w^holc. 

If this plan is to be realised, the farmer must buy seed and 
fertiliser and hire labour, equipment and land, or use his own 
if he has them. The quantities of each of the things that he must 
hire or buy and the price which he expects to have to pay for 
each of them are set out in the purchase plan. If w-^c use to 
represent price, ‘x’ to represent quantity to be bought, and the 
subscripts i, 2, 3, ... m, to designate particular things that the 
farmer must buy or hire, then the general form of his purchase 
plan will be as follows: 

fl • 1/2 . t/a . X.; 4 - . X ,„ C, 

where C represents the total expenditure that he feels he must 
incur if his sales plan is to be implemented. 

For brevity’s sake, we shall call C'his total costs, and to avoid 
the ascicntific flavour of the ]>hrase 'the things that the firm 
buys or hires’ we shall call these things factors of production, or 
productive services or inputs. We shall also hereafter refer to the 
‘things that firms sell as products or outputs. We can never 
uniquely identify any particular service or commodity as either 
a product or a factor, for one firn -’s product is frequently another 
firm’s factor. The product of ci, coal-mine, for example, is a 
factor or input to firms making steel; the products of steel mills 
are factors of production to firms making motor-cars, omnibuses, 
steel rails and refrigerators, and the products of these are, in 
their 'turn, factors of production to transport undertakings and 
the makers of ice-cream. For ou' i purpose, a good or service will 
be treated as a factor of production to any firm whose purchase 
plan contains it, and as a product for any firm that plans to sell 
it. 

In describing the sales and purchase plans of a firm, we must 
take care to include not merely those products which the firm 
plans to sell to, or those inputs which it plans to buy from, per- 
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sons other than its owners. If the members of the farmer’s hojase- 
hold plan to eat 10 cwls. of potatoes off the farm during the 
season, then these 10 cwts. must be included in his sales plan. 
If a farmer uses his own land, its services must be included in 
his purchase plan. If the owner of a shop is also its manager, we 
must view him as buying managerial services from himself If a 
firm owns machines, then their services must be included in 
the purchase plan. In the sales plan, we include all the products 
that the firm produces so that the plan is independent of the 
manner in which the products arc disposed of In the purchase 
plan arc included all the factors of production that are used 
in producing the outputs that are listed in the sales plan. 

Now, there are many sales plans that a firm might make for 
any period of time. The farmer’s sales plan that we described 
above was only one of many plans that the farmer might have 
laid for the period of time in question. In an alternative sales 
plan, he might have planned to produce and sell more potatoes 
and fewer cabbages and turnips, more turnips and less corn, or 
more sugar beet and less potatoes and cabbages. And for each 
sales plan that the farmer might have cliof>en, there were avail- 
able many alternative purchase plans. The sales plan described 
on pages 44 -5 might have been put into effect with much labour 
and little land and eqhipment, or with much equipment and 
little land and labour, or with any one of an almost infinite 
number of combinations of these three kinds of factor of pro- 
duction. 

The sales and purchase plans that a firm will actually choose 
from the many alternative plans that it might make, will depend 
on the objective lhat the firm is pursuing and on the length of 
time to which its plans arc related. The goals of firms are in- 
fluenced by the mores ^ laws and customs of the societies in which 
they operate. In any given social context, the objective that a 
firm will pursue will depend on the personality of those who 
own and control it, on the organisation of the firm, and on the 
structure of the markets in which it sells its products and buys 
its inputs. If it is only one of a very large number of firms selling 
a particular product, then to survive it may have to choose sales 
and purchase plans that promise the maximum excess of gross 
revenue over total costs. If it is the sole seller of a product, it 
may choose plans 4:hat promise only a ‘satisfactory’ or ‘reason- 
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able’, return. The absence of other sellers of the same product 
may allow its owners to indulge their individual idiosyncracies: 
they may prefer a quieter life with the promise of rather smaller 
rewards to a more energetic and exacting existence and more 
money. A public enterprise, like British Railways, may be re- 
quired by law to so organise its operations that its total revenues 
just cover its total costs. 

If we are given the objective of the firm, the range of sales 
and purchase plans from which it may choose will depend on the 
period of time for which it is planning. In general, the shorter 
the period of time to which the sales and purchase plans are 
related, the narrower will be tlie range of choice, and vice 
versa. The length of the planning period affects the c()ntents of 
the purchase plan in two ways: it affects the physk al quantities 
of the different inputs that the firm might use and it in part 
determines the sums of money that the firm n\ust disburse for 
their use. Thus, if a firm hires its operative labour and l)uys its 
raw materials in weekly contracts, and its other factors on con- 
tracts with a loiigcT currency, then for periods shorter than one 
week, the firm cannot' leduce the quantities of inputs at its dis- 
posal. It might be able to buy more of some of them, but even 
here the limits are narrow, for it may take lime to find suitable 
labour to hire and to seek out new sources of more raw materials. 
The firm need not, of course*, use all the inputs at its disposal — 

but even if it uses non(‘ of them, its costs will be the same, for 
• . . 
while the contracts run, the labour-service, etc., must be paid. 

For such very short periods of time, therefore, all the firm’s costs 

might be fixed costs. If the planning period is longer — say, one 

month — then the firm’s range of choit.e will be wider, for 

during a month the quantities of all inputs that are hired on 

contracts that have a currency of less than one month can be 

increased or decreased. Time, however, <^'xerts its influence not 

only through the possibility of making, modifying or renewing 

contracts, but also because time i . iieedcd in which to produce 

the new inputs that the firm may require. Thus, it might take 

twelve months to build a new factory: for phmning periods of 

less than one year, the input ‘factory-space’ must be taken as 

constant. • 

Tile influence of time on the number and scope of the different 
plans from which a firm may choose will be explored more fully 
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in the next chapter. For* the moment, we conclude that; the 
range of choice open to the firm varies directly with time: for 
very short periods, the range of choice may be virtually zero; 
for very long periods, it may be virtually infinite. While this re- 
lationship between time and the number of alternative decisions 
that a firm might make is a continuous one, it is customary in 
economics to explore the role of time by taking three discrete 
periods:* the instantaneous or market period, the short-period 
(or short-run), and the long-period (or long-run). In the instan- 
taneous period, the sales and purchase plans are data. In the 
short-run, the quantities oi some of the inputs that the firm uses 
can be increased or decreased: it is usually assumed that opera- 
tive labour and raw materials are variable while the quantities 
and qualities of the plant, machinery and managerial labour 
are fixed. In the long-run, the quantities and qualities of all the 
inputs that the firm might use can be varied. In this chapter, 
we shall concentrate on the alternative sales and purchase plans 
that might be made for the short period, and in the next chapter 
on the range of choice open to the firm in the long-run. 

We have now described the sales and'purchase plans of the 
firm. Our general observations of economic activity confirm that 
all firms have these plans, eithei* explicitly or implicitly, for all 
firms buy and sell. We!? assume that the sales plan and the pur- 
chase plan which a firm decides to implement are chosen 
because they promise to fulfil the objectives that the firm is pur- 
suing. As economists, we are not generally concerned with the 
precise contents of a firm’s plans at any particular time. We are 
interested in how these plans arc revised when the data on 
which they arc based alter and in how these revisions help to 
determine the prices of the firm’s products and factors. In this 
chapter, we shall describe the data on which the sales plan of a 
firm is based, and we shall show how the sales plan is revised 
when any datum changes. 

The data on which a firm’s sales plan is based are partly 
technical and partly economic. The technical data are of two 
kinds. First, there are the different methods by which any com- 
modity may be produced. Thus, woollen cloth may be woven 

* The dangers inherent in arbitrarily dividing a continuous pi^dcess into dis- 
crete intervals are perhaps best described (though in a different context) in 
L. Tolstoy, War and Peace, Volume III, Chapter i, pages 3-4. (Translated by 
L. and A. Maude, Oxford University Press.) 
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on hand-looms in a cottage or on powel* looms in a large factory. 
Each of these is a separate method of producing woollen cloth. 
We generally find that both the quality of the product and the 
kinds of productive services used to produce it vary from one 
method or technftjue of production to another. Cloth woven on a 
hand-loom is recognisably different from cloth wov^ in a fnc- 
tory and is rated differently by consumers. The labour skills and 
the kinds of equipment and machines required for factory pro- 
duction differ in quality from those needed in handicraft pro- 
duction. Second, with each method of production varying quan- 
tities of woollen cloth can be produced by varying ihe quantities 
of the appropriate productive services that arc used. Thus, more 
cloth could be woven on a hand-loom if more yarn and more 
hours of labour-service were employed: a factory could increase 
its output of cloth, if more operatives were' hired, more yarn 
bought and more looms brought into use. These technical data 
— the knowledge of the different methods by which a commo- 
dity might be produced and of how the quantity that is p»’0- 
duced wall behave, within each method, as the quantities that 
are used of the appropriate productive services are varied — 
constitutie the production possibilities open to the going or 
prospective firm. The technical data are engineering relation- 
ships. As economists, we arc not primarily concerned with why 
these are w^liat they arc or with why they change through time: 
our main concern is to show how these data form the basis of 
the sales and purchase plans of firms. 

From the whole range of production possibilities, the firm 
chooges what products to produce, the method by which to 
produce them and what quantities of them to offer for sale, in 
the light of the economic data. The economic data are the prices 
at which the firm expects to be able to sell the different com- 
modities that it might produce, the prices w^hich it expects to 
pay fot* the different productive services it would require and 
the objective that the firm is pursuing. 

It is worth noticing, en passant^ that the data on which a house- 
hold bases its purchase plan — and which we described in 
Chapter i — may be classified in a similar w^ay. The equivalent 
of the technical data for the household is its awareness of the 
satisfactions it expects to derive from each possible combination 
of the commodities and services available for its consumption. 
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From the whole range of consumption possibilities, the house- 
hold chooses what goods to buy, and in what quantities to buy 
them, in the light of the economic data. The economic data for 
the household are the prices of the goods available for its con- 
sumption, the household’s planned consumption expenditure 
and the objective that it is pursuing. In Chapter i we portrayed 
the pattern inherent in the consumption possibilities by means 
of an indifference map, and illustrated the choice by the house- 
hold of that combination of goods which promised to leave it as 
well-ofi' as it could be in the light of the limitations imposed by 
the given sum of money available for expenditure and by the 
fact that a price had to be paid for each good that it might buy. 

In our attempt to discover how a firm will revise its sales 
plan if there is any change in the planning data, we shall pro- 
ceed by roughly the same steps as in Chapter i. First, with the 
help of a simple example, we shall illustrate graphically the 
patterns that have been observed in the production possibilities 
which arc open to a firm that is already in existence. Second, we 
shall introduce the economic data and show how the prices of 
the factors of production determine the quantity of each of these 
factors that the firm would use to produce each possible output, 
and how the selling price of the output determines which of the 
possible outputs the fil'm will produce and sell. Third, we shall 
then be in a position to show how tlie sales plan will be revised 
when any economic or technical datum changes. In this chap- 
ter, our analysis will be confined to the short-run — that is, to a 
period during which the quantities of only some of the firm’s 
inputs can be varied. 

THE PRODUCTION POSSIBILITIES OPEN TO THE GOING 
FIRM 

For our initial example, we shall suppose, that the firm has 
decided to produce only one product, namely, a particular 
quality of woollen cloth, and that it has already chosen the 
method by which to produce it. In the next chapter, we shall 
illustrate how these decisions are made. Having implemented 
these decisions, the firm has a factory building of a given size and 
design, and in it have been installed a certain number of 
machines and a given quantity of other equipment. To produce 
its product, we shall suppose that certain qualities of two other 
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inputs, X and T, must be employed, •and that the quantity of 
the product may be varied by varying the quantities of these 
that are used. We may think of X and T as being two different 
kinds of labour-scr/ice, or of X as being labour-service and Y 
yarn. 

In Diagram 20, we draw two straight lines at right angles to 
one another. We measure quantities of X that might be used 
per week on the horizontal axis, and the quantities of T per 
week on the vertical axis. Any point that lies bet.wj:;.gp- 4 ,lK\se 
axes represents a combination of a particular quantity of A’ with a 
particular quantity of Y, The planning unit or planner of the 
firm — it or he is usually called the entrepreneur — will expect 
each combination of X and T, when used in conjunction with 
the firm’s buildings, machines, equipment and executive and 
managerial labour, to produce a certain quantity of cloth. Be- 
side c'ach point that lies between th<\se axes, we can write the 
amount of cloth that the quantities of A" and 1 that it denotes 
would be expected to produce. Thus, the combination of the 
two factors denoted by P might promise an output of 4,000 
yards per week; the combination might promise an output of 
6,000 ys^ds per week and that denoted by R, 3,000 yards per 
wx'ck. When this is done, we have a visual r(‘pr(‘sentation of the 
production possibilities open to the firm in bur example. From 
all these possible outputs the firm must choose one, namely, that 
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quantity of cloth and the quantities of X and T necessary to 
produce it, which if sold and bought respectively, would pro- 
mise to achieve the firm’s objective. 

We shall be helped in illustrating the choice on our diagram if 
we first order the different points that lie be(\veen the axes in 
terms of tfe quantity of cloth they represent. We can do this in 
the same way as, in Chapter i, we introduced some semblance 
of order into the infinite number of points each representing a 
cotnbination of two goods possessing a particular degree of 
attractiveness to the household: that is, by joining together all 
combinations of X and T that promise to yield the same quan- 
tity of cloth. These lines are called isoquants^ or product-indifference 
curves, or iso-product curves. 

The shape of the isoquant curves may be established either 
directly by experiment, or indirectly in the same way as we 
established the shape of indifference curves. In Chapter i, we 
deduced the shape of indifference curves and we derived their 
properties from introspection and from the observed reactions 
of households to changes in the data on which their purchase 
plans were based. Direct estimation was impossible, for the ‘out- 
puts’ of psychic satisfactions, into which the household trans- 
forms the ‘inputs’ of commodities and services, could not be 
cardinally measured, ^he outputs of a firm, however, can be 
measured in cardinal units, and this enables us to discover the 
shape and properties of the iso-product curves directly. In this 
chapter, we shall use the direct method. 

A production engineer could estimate, or could establish by 
a series of controlled experiments, what quantities of cloth could 
be produced by the different possible combinations of X and T, 
when used wdth the firm’s buildings, machines, equipment and 
other productive services. The output expected from any given 
combination of the inputs X and T will, of course, depend on the 
way in which it is combined with the other inputs available to 
the firm. Thus, if ATs labour-service and T yarn, the estimated 
output from using 25 hours of labour-servicC and 100 pounds of 
yarn on one of the firm’s machines will be different from what it 
would have been had they been set to work on three machines. 
Indeed, each particular combination of X and Y could produce 
a whole range of different outputs depending upon how it is 
combined with the other, fixed inputs. To avoid this indeter- 
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minancy, we shall assume that the# production engineer in 
making his calculations will always combine any given combi- 
nation of X and T with the other, fixed inputs in such a way as 
to promise the maximum output. The results of these experi- 
ments could be plotted on a diagram such as Diagram 20, in 
much the same way as a cartographer plots die -•ciitftude of 
particular points on a map. When this is done, and when all 
combinations of X and T that promise to yield the same output 
.,of cloth per period are joined together, the resulting iso-prod«ct 
curves will generally have the shape and properties illustrated 
in Diagram 2 1 . 

First, their shape. Each iso-product curve will be elliptical.* 
Curve I passes through all the combinations of X and T that 
will yield 1,000 yards of cloth per week when used in conjunc- 
tion with the firm’s other productive services. If the firm wishes 
to produce 1,000 yards per week, it will restrict its choice of the 
quantities of X and Y to use to the combinatiorK; of these ser- 


vices represented by points on the arc AB, for if it chose to pro- 
duce 1,000 yards per week of cloth by any combination other 
than one of these, it would be using cither more of Z or more of 


Y or mc^rc of both than 
was necessary. For ex- 
ample, LZ units of Y and 
MZ units of X could pro- 
duce 1,000 yards of cloth 
per week, tmt the sam, 
output can be obtained 
with the same quantity of 
X by using only LR units 
of Y, Or 1,000 yards of 
cloth can be woven in a 
week with cither PU of 

Y and NU of Jf, 'or with 
PU of Y and NS of X. 
Faced with such alterna- 



tives, we shall assume that 


UNITS OF INPUT X f’C R WEEK 


the entrepreneur will al- 


Diagram 21 


* Here (aivi hereafter), the words ‘ellipse’ and ‘elliptical’ arc not given tlicir 
strict mathematical meanii'gs. They are used roughly to mean ‘egg-shaped’ — - 
to draw attention to the fact that each isoquant approaches and then recedes 
from each axis. ' 
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ways choose that combination which involves the least ex- 
penditure of productive services: if he wishes to produce "i,ooo 
yards per week, he will always decide to do so with quantities 
of X and Y denoted by one of the points on the segment AB of 
the iso-product curve. 

This van t segment AB of the iso-product curve is convex 
to the origin. It has this shape because to some extent the inputs 
X and Y can be substituted for one another in the manufacture 
of cloth. The degree to which thc^e two inputs can be substituted 
for oh*t‘ 'another varies with the quantities of them that are 
already being used. Thus, as we travel north-westwards along 
the iso-product curve from 5 , fewer and fewer units of X can be 
substituted for a unit of Y if the output of cloth is to remain the 
same at i,ooo yards per week. In Diagram 22, if the firm were 
making 1,000 yards per week with the quantities of X and Y 
denoted by /?, that output could be maintained by using GB less 
of uV and an additional unit, GH^ of JT. If it were producing this 
output with the combination //, the output could be maintained 
by employing JH less of X and JK more of Y, And so on along 
the curve: as the c[uantity of that is being used is reduced, less 
and less of X can be substituted for each additional vnit of T, 
if the total output is to remain unchanged. 

This pro})erty of ^he typical iso-product curve is usually ex- 
pressed in technical terminology by economists. The reduction 
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in the quantity of input X which in the estimation of the firm 
would just be compensated for by an additional unit of input 
T is called the marginal rate of technical substitution of X for T, In 
Diagram 22, in the range BH o{ the iso-product curve, the mar- 
ginal rate of techtiicai substitution of X for Y is equal to GB/GH, 
In the range HK, the marginal rate of technical substitution of 
X for Y is JHjJK. Our statement that the relevant portion of an 
iso-product curve is convex to the origin, when translated into 
this new terminology, becomes a statement that the margklal 
rate of technical substitution of the input X for the input Y 
decreases, as Y is continuously substituted for X. At B, the 
MRTS of X for Y is infinitely large; at A, the MRTS of X for Y 
is zero. 

The fact that each iso-product curve is elliptical is not the 
result of any economic phenomenon. It illustrates solely the 
physical, technical relationships that exist, in our example, 
between inputs of X and Y and the output of clofti. These rela- 
tionships are data for economics and quaesita for other disci- 
plines. While we need not strive to explain the character of these 
relationships we may,, nevertheless, confirm that they are not 
contrary* to what we would expect. In the production of most 
commodities and services, some inputs can generally be sub- 
stituted for some others. Thus, in hairdressing, the same num- 
ber of heads can be shorn by electrically operated clippers and 
fewer barbers, or by more barbers with manually operated 
clippers and shears. In m^st industries, the proportions between 
operative and supervisory labour can be varied, and the same 
output produced with relatively more of the former and less 
of the latter, or with rather more of the latter and less of the 
former. In our example, if X is operative labour and Y is yarn, 
then X and Y can be substituted for one another; for with more 
labour-service the ;:ate of wastage of yarn will be reduced. This 
is what is happening in the range of substitution near B on the 
iso-product curve in Diagram 2 1 . 

In some industries we find that tiic proportions in which cer- 
tain inputs can be combined are fixed and invariable, and that 
these inputs cannot therefore be substituted for one another in 
the production* of those industries’ products. Over the whole 
field of industrial activity, such circumstances are probably 
rare, though they may be common in some particular industries 
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like those producing chetoiicals. When we find that two inputs 
must be used in fixed proportions to one another, the isoquants 
will be parallel to the axes throughout their length, as in Dia- 
gram 23. Where two or more inputs must be used in fixed pro- 
portions^ we may treat them as being a single input,* and we 
usually find that this composite input can to some extent be 
substituted for some other input. For example, to produce some 
chemical product, sodium and chlorine may have to be com- 
bined. in equal proportions, but in the manufacture of that pro- 
duct it will generally be possible to substitute some other input, 
such as labour-service, for the composite input one unit of which 
consists of equal quantities of chlorine and sodium. 

While substitution is generally possible, it cannot be carried 
on indefinitely. In our example, if we again suppose that X is 
labour-service and T yarn, the two can be substituted for one 
another, but sooner or later there comes a point beyond which, 
with the given quantities of other productive services at our 
firm’s disposal, we would expect those who render labour-service 
to impede one another. If the output is to be maintained, more 
yarn must be used. At B in Diagram 21, the limit of substitution 
of labour-service for yarn is reached: beyond B the iso-product 
curve veers away from thfe horizontal axis, indicating that more 
labour-service proves cumbersome and must be offset by more 
yarn. Similarly, beyond Ay yarn is cumbersome and if the pro- 
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duct is to be maintained at 1,000 yards per week, more labour- 
service must be used. 

We have seen that the locus of all combinations of X and Y 
that promise an output of 1,000 yards of cloth per week, when 
used with the buildings, machines and other factors at the firm’s 
disposal, will be elliptical,* and that if the firm should’ wish to 
produce this weekly output it will be restricted in its choice to 
combinations lying on the segment AB of the isoquant. If the 
firm is contemplating an output of 2,000 yards per week it will 
choose to do so with one of the combinations of X and Y that lie 
on the segment CD of isoquant II; if it is considering a weekly 
output of 3,000 yards per week, it will decide to use quantities 
of X and Y denoted by one of the points lying on the segment 
EF of isoquant III. And so on. When all points such as By Z), 
and Fy and all points such as Ay C, and Ey are joined together by 
curves passing through the origin 0, we get a vi^al representa- 
tion of that part of the whole isoquant map to which the firm 
will restrict its choice on purely physical or technical grounds. 
Lines such as OBDF and DACE are called ridge lines. It is from 
the production possibilities enclosed by the ridge lines that the 
firm will choose what output to produce and what quantities of 
X and Y to employ in producing it. 

This concludes our description of the shape of the iso-product 
curve: next, we must describe the typical relations that will 
obtain between one isoquant and another. Let us draw through 
some point M on the horizontal axis in Diagram 24 a straight 
line parallel to the vertical axis. As we move northwards along 
this line we can read off the quantities of cloth that will be pro- 
duced by increasing quantities of input Y when used with the 
firm’s buildings, equipment and other factors, and the given 
quantity OM of input X, Thus, when OA units of Y are em- 
ployed with the given quantities of other productive services 
1,000 yards of doth would be produced per week; if OB units 
of Y are used, the output will be 2,000 yards per week. The 
weekly output of cloth would continue to increase until OF units 
of Y are being used, when it reaches a maximum of 6,000 yards 
per week. Thereafter, with further increases in the input of Yy 
the weekly output declines. The firm, through circumstances 
beyond its control, may find itself restricted to the production 

* Sec footnote, page 53. 
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possibilities lying on the line MN: if were labour-service, the 
firm, through trade union intransigcancc, may be forced (for a 
while at least) to employ' OM hours of labour-service per week. 
If this should happen, the firm will employ some quantity of T 
not greater than OF with its quota of labour-service and its 
other factors. 

It will usually be found not only that output inijreases as we 
move along some line such as MNy but that the rate at which 
output rises follows a general pattern. This pattern will be 
clearer if we plot the behaviour of weekly output against the 
input of T on a separate diagram. This is done in Diagram 25. 
On the horizontal axis, we measure the quantities of input Y 
used per week in the same units and on the same scale as on the 
vertical axis of Diagram 24, If we think of the isoquant map in 
Diagram 24 as representing the configuration of a ‘hill’ of pro- 
duction, in the same way as contour lines on a map show the 
configuration of a mountain, then Diagram 25 portrays a cross- 
section of the ‘hiir along the line MN. It shows what the 
‘hiir would look like when viewed from some point due west of 
MN. 

The distinguishing characteristics of the behaviour of weekly 
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output become dearer if we compare llie rate of increase of 
weekly output with the rate of increase in the input of 2^. We can 
do this visually, and thus avoid laborious arithmetic c^ilcula- 
tion, in the following manner. At any output, we can discover 
whether* a small change in the input of T promises a greater or 
smaller proportional change in output by ‘drawing a straight 
line from the origin to the point on the curve corresponding to 
that output. If the line cuts the curve from above, then the pro- 
portional increase in output is greater than the proportional 
increase in tJie input of T; if the line cuts the curve from below, 
then the proportional increase in input exceeds the propor- 
tional increase in output. Thus, in Diagram 25, OL of ^promises 
an output of LA per period. I'he straight line OAA' shows what 
the behaviour of output would be if changes in the input of T 
(from its initial level OL) caused equi-proportional changes in 
output. In the region of A, the total product curve rises more 
steeply than the guide line OAA\ showing that changes in the 
input of T (from OL) promise changes in output of a larger pro- 
portion. Similarly,' OM of T promises an output of MB per 
period; at this output, the guide line OBB' is a tangent to the 
total product curve at B, showing that small percentage changes 
in the use of T (from the level OM) promise changes of the same 
percentage* in output. Finally, at the output corresponding to 
C, the guide line cuts the cqrve from below, indicating that 
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small variations in the input of T from promise smaller pro- 

portional changes in output. 

This pattern of behaviour of weekly output, that appears 
when varying inputs of Y are combined with given quantities of 
X and other factors, is summarised in the Law" of Non-Propor- 
tional Returns. This law states: With a given method of produc- 
tion, the application of further units of any variable input (in 
our example, T) to a fixed combination of other factors (in our 
example, Xy buildings, machines and other equipment) will, 
until a certain point is reached, yield more than proportional 
increases in output, and thereafter, less than proportional 
increases in output. This law is sometimes called the Law of 
Variable Proportions to emphasise the conditions that must ob- 
tain before the non-proportional returns can be expected to 
appear. The weekly output will only follow the pattern that this 
law describes where it is possible to use varying quantities of one 
factor with fixed quantities of other factors. That is, it must be 
possible to combine the variable factor in varying proportions 
with the fixed factors. 

We would find the same pattern in the behaviour of weekly 
output if varying quantities of were used with a fixed quantity 
of Y and the other fact(^rs at the firm’s disposal, or if varying 
quantities of X and Y were used with the given buildings, 
machines and equipment, etc., of the firm. If input Y is yarn, 
the firm through a strict government rationing scheme, for ex- 
ample, which allowed it a weekly quota of only OD pounds of 
yarn, might be restricted to the production possibilities that lie 
on the line DR in Diagram 24. In these circumstances, the firm 
will employ some quantity of X not exceeding DS units per 
week, for as more X is used with the fixed quantity of yarn and 
other factors, weekly output rises to a maximum when DS of X 
is being used, and thereafter declines. The rate at which the 
output rises as more of X is used will follow the pattern de- 
scribed by the Law of Non-Proportional Returns. The same 
pattern would be discernible, and for the sa'me reasons, in the 
production possibilities lying on a line such as OW: as the 
quantities of X and Y that arc used with the firm’s buildings, 
machines, etc., are increased, after a certain point, the increases 
in weekly output will be proportionately less than the increases 
in the inputs of X and Y. 
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We have now taken the first step described on page 50 above* 
A twb-fold pattern is discernible in the production possibilities 
open to the going firm. First, the locus of the different combina- 
tions of the two variable inputs, X and Y, with which a given 
output of cloth #can be produced per week, is an ‘ellipse’. 
Second, the relationship between successive loci or is6quants 
follows the pattern described by the Law of Non-Proportional 
Returns. The firm will restrict its choice among the production 
possibilities, so ordered, to those lying between the ridge lines, 
for the production of any output by a combination of ^ and Y 
lying within the ridge lines involves the use of less X and Y than 
the production of that output with any combination lying be- 
yond the ridge lines. From all the possible weekly outputs, the 
firm must choose one, namely, that quantity of cloth and the 
quantities of X and Y needed to produce it, which, if sold and 
bought respectively, would promise to fulfil the firm’s objective. 
The next step is to show how, in the light of the prices that have 
to be paid for X and T, the firm chooses the particular combina- 
tion of the two inputs by which it would plan to produce each 
possible output, and then to illustrate how the price per yard 
at which the firm expects to sell its output helps it to decide 
what particular output to produce and sell. . 

THE PRICES OF INPUTS AND THE CHOICE OF HOW TO 
PRODUCE EACH JU'l PUT 

If we know the prices at which the firm expects to be able to 
hire or buy the inputs X and Y, we can show on the same kind 
of diagram as that on which v,c drew the isoquant map the 
different combinations of X and Y that the firm could buy with 
various sums of money. On the vertical axis in Diagram 26, we 
measure units of input Y and on the horizontal axis units of X. 
If X can be bought for 5s. per unit, then for a sum of, say, £iq^ 
40 units of X can be bought per w(‘ek. This is represented by OL. 
If Tcan be bought for 2S. per unit, then for the same sum 100 
units of Tcan be bought. This is shown by OM on the diagram. 
The straight line joining the points L and M will pass through 
all combinations of X and Y that the firm can buy with if 
it spends all that sum of money on their purchase at the given 
expected prices. An infinite number of such lines can be drawn, 
all parallel to one another, and each representing the various 
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quantities of the two inputs that can be acquired for a particular 
sum of money. These lines are called iso-cost lines. 

In Diagram 27, some of these iso-cost lines are drawn be- 
tween the same axes as the firm's isoquant map. Each isoquant 
shows us the different combinations of X and T with which a 
particular weekly output might be produced. The price or iso- 
cost lines show us what <*^ach combination of X and T would cost 
the firm. We shall assume that the firm will always plan to pro- 
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duce each output with the quantities of the inputs X and T that 
cost least. Thus, if the firm wishes to produce 1,000 yards of 
cloth per week, it will plan to do so with the quantities of the 
two inputs denoted by for any other combination by which 

1.000 yards might be produced will lie on a higher iso-cost line 
and will therefore cost more. The combination for example, 
would produce 1,000 yards per week, but Ry lies beyond LiM^ 
and would cost the firm more than As we move along the iso- 
quant / in cither direction from Pj, the quantities of X and 
T that must be bought to produce 1,000 per week become 
progressively more expensive. Similarly, if the firm wishes to pro- 
duce 2,000 yards per week, it will plan to do so with the quan- 
tities of X and T denoted by P^; if it were planning to produce 

3.000 yards per week, it would do so with the quantities of the 
two inputs denoted by P^, and so on. 

A property of the purchase plan by which the firm would plan 
to produce each weekly output is that the marginal rate of 
technical substitution of T for X is equal to the ratio of the price 
of to the price of P. In Dieigram 27, the MRTS of T for X 
when the firm is planning to buy the quantities of these two 
inputs denoted by P^ is equal to the slope of the isoquant at P^, 
which is the same as the slope of the price line The slope 

of PjA/i is equal to OM^IOL^. We know, however, that OM^ 
equals a certain sum of money, say £10^ divided by the price 
per unit of T, and that OL^ equals the same sum divided by the 
price per unit of X, The slope ofL^Mi is then equal to: 

£10 

'pj p. p; 

To say that for each output the firm chooses the purchase plan 
which equates the MRTS of T for X with the ratio of the price of 
X to the price of T is merely to say in a different way that it 
chooses that which promises to rriinimise its total expenditure 
on the quantities of Zand T needed to produce that output. 

We have now taken the first part of the second step described 
on page 50 above. From all the possible combinations of input X 
and input T with which each output might be produced, the 
firm will exclude those that lie beyond the ridge lines. From all 
the remainfng combinations of the two inputs with which each 
output might be produced, tbe firm will choose that which 
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minimises its expenditure on them. The line joining the mini- 
mum cost combinations denoted by the points Pi^ P^i Pz^ etc., is 
called the expansion path^ because it shows how the purchases of 
X and T will be increased as weekly output is expanded. 

The relationship between weekly output and the firm’s ex- 
penditure on X and T, which is implicit in the expansion path, 
is shown explicitly in Diagram 28. On the horizontal axis we 
measure the planned weekly output cloth and on the vertical 
axis we measure the expected weekly expenditure on buying 
the inputs X and Y, When the expenditure on X and Y is plotted 
for each possible weekly output and the points joined together 
we have the firm’s variable cost curve. It is called the variable 
cost curve, for it shows us how the firm’s expenditure on the 
two variable inputs behaves as output increases. 
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The peculiarities of the shape of t^is curve become clearer if 
we compare the rate of increase in weekly output with the rate 
of increase in variable costs. This can be done by the method 
described on pages 58-9 above. At any output we can discover 
whether a small •change in output causes a greater or .smaller 
proportional change in variable cost by drawing a Straight line 
from the origin to the point on the curve corresponding to that 
output. If this line cuts the curve from below, then a change in 
output will cause a less than proportional change in costs; if this 
line cuts the curve from above, then the proportional change in 
variable costs will exceed the proportional change in output. It 
is clear from the shape of the variable cost curve in Diagram 28 
that for a while increases in output entail less than proportional 
increases in variable costs, but that after a certain output (which 
will be between Os^ and OS) further increases in output involve 
more than proportional increases in variable costs. 

We have not yet established, however, why variable costs be- 
have in this way. The explanation may seem to lie in the Law 
of Non-Proportional Returns, but this is wholly true only in 
certain limiting cases.* If labour-service, for example, were the 
only variable factor of production, then, as was shown above, 
weekly output would at first increase more than proportionately, 
and then less than proportionately, as the input of labour-service 
was increased. If labou’^ service could be hired at a given wage- 
rate, it would necessarily follow that variable costs would at 
first rise less than proportionately, and then more than pro- 
portionately, as weekly output was expanded. This is illustrated 
in Diagram 28(a), The curve shows the behaviour of weekly out- 
put as the input of labour-service is increased. If the wage-rate 
is given, then for hours of labour-service on the horizontal axis 
we may substitute the value of the hours of labour-service. But 
in our example the value of the labour-service used is the same 
as variable costs of production. !» the diagram is rotated anti- 
clockwise through 90 degrees, the curve is the mirror image of 
the variable cost curve in Diagram 28. It is clear, then, that in 
the limiting case where labour-service is the only variable fac- 
tor, the shape that we have given to the variable cost curve is 
wholly explained by the Law of Non-Proportional Returns. 

The same argument may be used if the expansion path in 
Diagram 27 is a straight line passing through the origin. On 
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page 6o above, wc saw that if the inputs A' and r arc both in- 
creased by the same proportion, weekly output will at first rise 
more than proportionately, and then less than proportionately. 
If the expansion path is a straight line passing through the 
origin, then variable co^s will always increase by the same pro- 
portion as the variable inputs, when the prices of the variable 
inputs arc given. In this case, therefore, on a diagram similar to 
Diagram 28(a), units of the variable inputs X and Ton the hori- 
zontal axis can be translated directly into units of variable cost; 
the shape of the variable cost curve will again be wholly ex- 
plained by the Law of Non- Proportional Returns. 

It will generally be found, however, that the proportions in 
which the variable inputs are combined with one another will 
change as output is expanded. In this case, there is no way of 
measuring the percentage increase in the variable inputs needed 
to effect a given increase in weekly output. If the least expensive 
way of increasing output by 10 per cent is to hire 12 per cent 
more labour-service and to buy 8 per cent more yarn, and if 
there are no meaningful units to which both labour-service and 
yarn can be reduced, then wc cannot say by how much the 
total variable input has risen. It will be remembered that our 
argument in the previous paragraphs depended wholly on our 
ability to do so, for only then was it possible for us to translate 
Ranges in variable input into changes in variable costs. 
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In these circumstances, the shape the variable cost curve 
cannot be attributed in the same simple way to the operation of 
the Law of Non-Proportional Returns. The general tendency 
described by this law will still be at work, for the variable inputs 
are being combined with fixed quantities of the firm’s other 
factors, namely, its plant, machinery and equipment, executive 
and managerial labour. This tendency may be strengthened or 
weakened by changes in the proportions of the variable inputs 
to one another. Suppose we arc at P3 in Diagram 27 where a 
10 per cent increase in the inpuis of both X and Y promise an 
increase of less than 10 per cent in weekly output. The diagram 
shows that the cheapest way to increase output by this percen- 
tage is by using relatively more of I’than of X If, however, the 
unit price of Y is lower than that of A', it is possible that the out- 
put on the combination of and Y denoted by P4 will be less 
than 10 per cent greater than that denoted by P^, Here, the 
change in the proportion of the variable inputs to each other 
works against the tendency for the returns to both factors to 
diminish, so that variable costs rise by a smaller percentage than 
output. It is probabloi, however, that the latter tendency soon 
becomes dominant, and this conclusion is supported both by 
experience and observation. Statements by businessmen suggest 
that as output is expanded variable costs rise faster than output, 
and these statements confirmed by our obsei*vations that 
higher prices have to be offered for the things that they sell to 
induce themTo plan to increase their outputs. 

The variable factors — X and Y — are not the only produc- 
tive factors that the firm in our example uses in weaving cloth: 
consequently, the variable costs are not the total weekly ex- 
penses that the firm incurs. The inputs X and Y arc used with 
fixed quantities of other resources, namelv the firm’s buildings, 
its machines and equipment, its managerial and office staffs. The 
quantities of these resources at thi lirm’s disposal are the result 
of a previous decision made by the firm. At some time in the past, 
the firm decided what quantities and what qualities of each of 
these inputs were required. The buildings may have been leased, 
and the machines and equipment hired. If jo, the contracts 
entered intjo with their owners will probably run for many of 
our planning periods. Alternatively, these factors of production 
may have been bought outright by the firm, with monies sub- 
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scribed by the firm’s owners or borrowed by them from others. 
If the latter, the firm must pay interest to those who have made 
loans and make provision for the repayment of the principal. If 
the former, there will be no contractual obligation to pay fixed 
sums of money to the firm’s ordinary shareholders; but the firm 
must set aside such sums in each period as will enable it to re- 
place these factors when they have worn out or become obsoles- 
cent. The contracts by which the firm hires its managerial and 
executive labour are likely to have a currency of several of our 
planning periods. Wc shall call these expenditures that we have 
listed the fixed costs, for their size does not depend on, or vary with, 
the size of the firm’s weekly output of cloth. We shall suppose 
that these fixed costs run at the rate of week. When 

£ 0 F are added to the variable costs of producing each output 
on Diagram 28 and the points plotted and joined, we have the 
total cost curve. This will not be parallel to the total variable 
cost curve, but will be distant from it at each output by £ 0 F.*^ 

THE CHOICE OF A SALES PLAN 

The total cost curve in the diagram shows us the minimum 
sum of money that the firm must disburse each week to produce 
each possible output. The next step is to show how in the light 
of its objective and of its expectations of the price per yard at 
which it hopes to sell its cloth, it chooses what quantity of cloth 
to produce and Sell. 

We shall assume that the firm expects to be able to sell any 
output of cloth it might produce at a given price — that is, that 
the price of cloth lies beyond the firm’s control. In these cir- 
cumstances, the alternative revenues that the firm might earn 
will all lie on the straight line OR in Diagram 28, for when the 
price per yard is given, revenue will always increase in the same 
proportion as sales. From Diagram 28, we can read off both the 
total costs the firm would incur in producing each output and 
the revenue it would earn from selling it. We shall assume that 
the firm will choose that output which promises the maximum 
excess of expected revenue over expected costs: that is, the 
maximum net revenue. There is no direct and unambiguous 

• While the total and variable cost curves will not be paralle], the tangents 
drawn to them at any^ given output will be parallel to one another, for at any 
output the rate of change in total costs must be the same as the rate of change in 
variable costs. 
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evidence to support this assumption: 'our main justification for 
malung it is that the revisions of sales plans that it suggests con- 
cur with our observations of what actually happens when firms 
revise their sales plans in response to changes in the planning 
data, and that itfis consistent with what we know of the motives 
ofbusinessmen. 

In Diagram 28, the expected net revenue to be earned by 
producing and selling any output is equal to the vertical dis- 
tance between the revenue line and the total cost curve. The net 
revenue from each output is plotted on the diagram. At weekly 
outputs of less than net revenue is negative, for in this range 

of output the revenue line lies below the total cost curve. As 
output is expanded beyond Os^, expected net revenue rises, 
reaching a maximum when OS is being produced and sold; 
thereafter, it declines again, becoming negaljve at outputs 
greater than Osq- Since we have assumed that the firm wishes to 
produce and sell the output which promises to earn for it the 
maximum net revenue, it will choose an output of OS per week. 

We have now completed the second step described on page 50 
above. From the production possibilities open to it, the firm 
will choose the output which, at the given prices for its product 
and factors, promises to yield the maximum net revenue. The 
sales plan of the firm is then: 

OS yards a the price per yard = R, 

The purchase plan consists of the quantity of each of the ‘fixed’ 
factors at the firm’s disposal multiplied by the price the firm 
has contracted to pay for it, or decided to pay for it, plus the 
quantities of X and T that the firm plans to buy multiplied by 
their respective prices: the sum of these items equals the total 
costs of producing and selling the output OS, When the firm is 
implementing these plans, we say that it is in equilibrium^ in 
doing so it is planning to earn the maximum net revenue that 
the circumstances in which it finds itself permit. 

So far in this chapter, we have done little more than illus- 
trate diagrammatically the sales plan of the firm. In doing so, 
we have presented the data on which the sales plan is based in 
such a way. that we can deduce how the sales plan will be revised 
if any datum changes. It should now be clear that the sales plan 
will be revised if there is any change in the constellation of pro- 
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duction possibilities, or In the prices of one or other of the 
variable inputs, or in the expected selling price of the product, 
or in the objective of the firm, or in any two or more of these. 
In the remainder of this chapter, we shall examine how the 
sales plan will be revised if there is a change^ in the expected 
selling price of the product. Changes in the production possi- 
bilities and their effects will be examined more fully in the next 
chapter, and the effects of changes in the price of one or more 
of the firm’s inputs will be postponed until Chapter 5, when we 
shall be dealing more fully with the firm’s purchase plan. 

HOW THE SALES PLAN IS REVISED WHEN THE EXPEC- 
TED SELLING PRICE OF THE PRODUCT CHANGES 

We see from Diagram 28 that the firm in our example, with 
its given expectations about the price of its product and the 
prices of its inputs, will decide to sell OS yards of cloth per week. 
If for any reason there is a change in the entrepreneur's expec- 
tations about the price at which he expects to be able to sell his 
product, then the sales plan will be revised. If the expected 
selling price is then the alternative revenues that the firm 
might earn will all lie on OR^ in Diagram 29; given the total 
costs of production, the"‘firm will plan to sell Osi per period. If a 
price of p<^ per yard is expected to obtain, then Oi?2 be the 
revenue line, and if its costs remain the same, the firm will plan 
to produce and sell per week, for at the new price this pro- 
mises the maximum net revenue. By drawing in the appro- 
priate revenue line, we can discover the sales plan that the firm 
would choose at each expected selling price for its product. It is 
clear from the diagram that planned output will be the higher 
the higher is the expected selling price of the product, and that 
planned output and sales will be the lower the lower is the ex- 
pected selling price. 

At a price of p^ per unit, the revenue line OR^ touches the 
total cost curve at in these circumstances, the maximum net 
revenue that the firm can hope to earn is zero, and it can earn 
that by producing and selling Os^ per week. By selling Os^ per 
week, the firm will just be earning enough to remunerate all the 
factors of production that it employs. It may be worth the firm’s 
while, indeed, to continue producing and selling even if the ex- 
pected net revenue were negative. Thus, if the price were/?4, net 
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revenue will be negative at all possible outputs. If the firm de- 
cides to jirodiu e and sel^ the output Oj,, where the negative net 
revenue is least, its total costs will exceed its total revenue by 
LM per weeC: the firm must find this sum each week from sources 
other than its revenue. If the firm did not produce at all, how- 
ever, it must still honour the contracts made with its fixed fac- 
tors: when not producing it would have to pay its fixed factors 
per week. Since LM is less than the fixed costs JVM^ the 
firm will prefer a weekly production of Os^ to closure. If the 
price were to fall to per unit, at which the revenue line just 
touches the variable cost curve at JJ, the maximum net revenue 
will be earned by producing Os^ per week. The sale of Os^ per 
week yields a revenue just sulficient to cover the variable costs. 
At this output, the firm will be indilFcrent as between continued 
operation and temporaiy closure. If it closes down temporarily, 
the firm rnust find its fixed costs each week; if it produces and 
sells Osr per week at a price of p^ per unit, its revenue will fall 
short of its total costs by the same sum. 
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At any price exceeding per unit, our firm could continue 
in production indefinitely, for the revenue earned will always 
exceed the total costs. At prices less than and greater than p^ 
per unit, the firm can only continue temporarily, for sooner or 
later its reserves, or the other sources from which it is financing 
the whole or part of its fixed costs, will be exhausted. At such 
prices the firm will attempt to revise decisions it has already 
made: at the given prices for factor^ it may succeed in lowering 
its costs of production and so in earning a positive net revenue, 
by adopting a new method of production, or by altering the 
scale of its operations within the method which it is already 
using. The nature of the alternatives open to it will be examined 
in the next chapter; for the present it suffices to note that the 
ease with which it may grasp one of these alternatives and the 
time it will take to do so depend on a host of institutional, con- 
tractual, financial and other considerations. Given these con- 
siderations, and while the firm’s existing contracts with its fixed 
factors remain in force, the firm will continue to produce and 
sell at prices greater than p^ and less than p^^ for the reasons given 
in the previous paragraph. 

This relationship between planned sales and the expected 
selling price of the prociuct that wc have deduced from Diagram 
29 is called the firm’s weekly supply of cloth. In Diagram 30, 
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we measure the expected selling pri«e of cloth on the vertical 
axis', and the planned sales of cloth per week on the horizontal 
axis; when our deductions from Diagram 29 are plotted be- 
tween these axes and the points joined together, we have the 
firm’s weekly supply curve of cloth. This supply curve shows us 
the sales plan that the firm would choose at each expected selling 
price for cloth, with its given production possibilities, objective 
and contractual obligations, and at the given prices it expects to 
have to pay for its variable inputs. It shows us how the sales 
plan will be revised if the only datum which changes is the ex- 
pected selling price of the product. 

So far in our diagrams we have illustrated the relationships 
between weekly output and total costs and total revenue. In 
economic textbooks, however, it is perhaps more common to 
portray the relationships between output and average cost and 
average revenue. These are easily deducible from Diagram 29, 
and are shown in Diagram 31. On the vertical axis of this dia- 
gram we measure sums of money, and on the horizontal axis 
alternative outputs of cloth per week. The average variable cost 
of producing any oytput is equal to the total variable cost 
divided by the number of units of output: thus, the average 
variable cost of producing each unit of the ‘output 0.^4 in Dia- 
gram 29 is s^JVjOs^ — that is, the slope of the straight line OjV. 
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When this calculation is made for each output and the results 
plotted and joined in Diagram 31, we have the average variable 
cost curve. In the same way, we can calculate the average total 
cost for each output: the average total cost of producing, for 
example, the output Os^ in Diagram 29 is s^MjOs^, that is, the 
slope of the, straight line joining 0 and M. If we calculate the 
average total cost of each output and transfer our results to 
Diagram 3 1 , we get the firm’s average total cost curve. Both the 
average variable cost and average total cost curves will be more 
or less U-shaped, because of the distinctive pattern discernible 
in the behaviour of the variable and total costs which we de- 
scribed on pages 65-8 above. It will be recalled that this pattern 
was wholly or mainly a reflection of the Law of Non-Propor- 
tional Returns. 

If wc are to illustrate the firm’s sales plan on this new dia- 
gram, it is convenient to use a third cost concept, namely, mar- 
ginal cost. The marginal cost of a unit of output is the increase 
in variable costs caused by the production of that unit: if, for 
example, the variable costs of producing 10 units is 20s., and of 
1 1 units is 2 IS,, the marginal cost of producing the eleventh unit 
is 2 IS. less 20s., or is. Since total costs always exceed variable 
costs by a fixed sum^of^money, namely, the fixed costs, the in- 
crease in variable costs entailed by producing any additional 
unit of the product will always be equal to the increase in total 
costs for the same unit. Geometrically, tlie marginal cost at any 
output is measured by the slope of the tangent 10 either the 
variable or total cost curves at that output. When we calculate 
the marginal cost at each output in Diagram 29, and plot our 
results in Diagram 31, we get the marginal cost curve. The mar- 
ginal cost curve, like the average variable and average total 
cost curves, is U-shaped, and it cuts both of these at their mini- 
mum points.* 

If the firm believes that it will be able to sell its output at a 

* Why this must be so can be shown geometrically. The Al^C at any output is 
equal to the slope of the line drawn from the origin to the point on the variable 
cost curve at that output. In Diagram 29, average variable cost is at a minimum 
at an output of Ojg, for OB is less steep than any straight line drawn from the 
origin to the variable cost curve at any other output. At Ojg, the marginal cost is 
equal to the slope of the tangent to the variable cost curve at B. Since this tangent 
must coincide with OBy at this output marginal cost and variabh' cost must be 
the same. In the same way, it can be shown that at the output Os^, average total 
cost is at a minimum and equal to marginal cost. 
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pric^ of j&i per unit, then the relationship between expected 
selling price or average revenue and output is shown by the 
horizontal straight line drawn at the price in Diagram 31. 
Given these expectations, if the firm wishes to maximise its net 
revenue, it will ^lan to produce and sell an output of, per 
week. This output corresponds to the output Os^ in Diagram 29. 
There, at the output the slope of the revenue line (which is 
equal to the expected selling price) is the same as the slope of 
tlic total or variable cost curve (which is equal to the marginal 
cost). In Diagram 31, the equality between marginal cost and 
expected selling price when net revenue is at a maximum is 
shown explicitly. Wc may confirm more directly that at the 
price net revenue is greatest when Osy is being produced and 
sold each week. Marginal cost measures the amount by which 
total cost increases when output is expanded by one unit. The 
price, given tlic firm’s expectations, is equal to the amount by 
which the total revenue would increas(* if sales were increased 
by one unit. By ])roducing and selling an extra unit of output 
beyond 0 .q, it is clear from Diagram 3 1 that the firm would add 
more to its costs thamit would to its revenues. By doing so, net 
revenu(‘ would be reduced. Similarly, by producing and selling 
one unit less than Osy, more w^ould be subtracted from revenue 
than would be subtracted from costs. By reducing output and 
sales by one unit, net -wciiue w^ould be reduced also. If net 
revenue would be less at outputs greater and less than Osy^ then 
it must be at a maximum when Osy is being produced and sold 
in each week. 

In the same way, we can show that at an expected selling 
price of p^^ planned production would be Os.y\ at 0^*3, and so 
on. At expected selling prices of less than , but greater than/^g, 
the weekly revenue will not cover the w( ckly total costs. If the 
contracts made with the fixed factors do not expire and cannot 
be revoked or revised during the planning period, the firm will 
continue to operate — planning to sell Os^y per week at /^4.per 
unit and Os^ per w eek at/^g per unit — for the reasons stated on 
pages 70-1 above. The marginal cost curve above the minimum 
point of the average variable cost curve in Diagram 31 is, there- 
fore, the firm’s weekly supply curve of cloth. It is in all respects 
identical with the supply curve shown in Diagram 30. 

It must be emphasised that Diagram 31 adds nothing to 



76 Price Theory 

Diagram 29, for all the relationships in it are derived from data 
portrayed in the latter. The chief danger in using the derived 
relationships is that frequently they seem to be interpreted be- 
haviouristically. Thus, the sales plan which the firm chooses is 
commonly described as that which will equate marginal cost 
and expected selling price. This, however, is merely an alterna- 
tive way of putting our assumption that the firm strives to make 
its expected net revenue as great as possible. While to strive to 
equate marginal cost and price is to strive to maximise net re- 
venue, it is best not to state the firm’s objective in this way, for 
if we do we risk interpreting, or seeming to interpret, the cost and 
revenue lines on Diagram 31 behaviouristically. Indeed, it is 
possible that some of the attacks on the 'marginal analysis’ (of 
which our analysis so far is an example) by the proponents of 
‘Full Cost’ or ‘Average Cost’ pricing spring partly from con- 
fusions of this kind, and partly, perhaps, from some confusion 
about the nature of theory and analysis. 

The firm whose weekly supply curve of cloth is illustrated in 
Diagrams 30 and 31 may not be the only supplier of cloth. We 
can, however, derive the supply of cloth of each other existing 
firm that is a potential supplier of cloth of this quality in a pre- 
cisely similar way. If the prices of the variable inputs arc data 
for all the firms that produce cloth,* then the total or market 
supply of cloth may be obtained simply by adding together the 
supplies of cloth of the firms that are planning to produce and 
sell it. The way in which this summation is effected is illustrated 
in Diagram 32. Figures A, B and C show the weekly supply 
curves of three separate and independent firms. We get the total 




Firm A Firm B Firm C Firms A,B 6 C 

Diagram 32 

* If the prices of the variable inputs rise as all the firms that produce cloth 
expand their outputs (or vice versa), this description of the derivation of the total 
^pply curve must be modified. See infra pages 13 1-3. 
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supply curve of cloth by adding together the quantities of cloth 
that each firm would plan to sell at each expected selling price. 
Thus, at the price p , firm A plans to sell per week, B plans to 
sell 61 per week, and C, The total quantity of cloth that all the 
firms plan to sclt at is therefore plus plus and this is 
plotted against the price pj^ in Figure 1 ). In the same*way we can 
discover the quantity of cloth that will be supplied by all these 
firms at each other expected selling price for cloth. When all 
these points are joined together in Figure D, we have the total 
or market supply curve of cloth. 

In Diagram 32, it is assumed that the firms A, B and C, have 
different supply curves of cloth. We would expect this to be 
generally the case, for there will be diflerenccs between firms in 
the quantity, kind and quality of the productive services that 
they arc using. Different firms may have diffc^tent production 
possibilities open to them in the short-run because they made 
different decisions in the past about the size of plant and the 
quantity and kind of equipment and machinery to use. There 
may be differences in the qualities of the variable inputs they 
use: if each must pay^thc same time-rate of wages, and if C, for 
example, because of its location or past behaviour, can employ 
only the less efficient weavers, then C's costs will be relatively 
higher and the quantities it plans to sell at each price relatively 
less, than those of its cot'^^petitors. 

We have assumed that each firm in making it sales plan ex- 
pects the selling price of its product to be beyond its control. 
While each firm may plan on th.e assumption that the prices of 
its products are beyond its control, the total efl'cct of all firms 
implementing their sales plans is to assist in the determination 
of the relations between the prices of the things they sell. The 
price-determining role of these sales plans is summarised in the 
total or market supply curve for each product. The manner in 
which, this role is played will be described at some length in 
Chapter 4, 

THE PRICE-ELASTICITY OF SUPPLY 

In this chapter so far we have done two things: first, we have 
shown how the sales plan of an existing firm depends on the pro- 
duction possibilities, on the expected selling price of the product, 
on the prices the firm expects^ to have to pay for its variable 
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inputs, and on the firm’s objective; second, we have described 
the direction in which the contents of the sales plan would alter 
if there was some change in the expected selling price: the higher 
the expected selling price the greater will be the planned output 
and sales, and vice versa. Products may be classified according to 
the extent to which the quantities of them that are offered for 
sale vary as a result of changes in their respective selling prices. 
The responsiveness of planned sales to changes in the expected 
selling price is called the price elasticity of supply. 

The way in which the quantity of cloth, in our example, re- 
sponds to a change in the selling price is illustrated by the supply 
curve of cloth in Diagram 30. The strength of the response of 
quantity supplied to relatively small changes in the expected 
selling price is measured by dividing the proportionate change 
in the quantity supplied by the small proportionate change in 
price that ‘causes’ the change in quantity supplied. In Diagram 
30, if the expected selling price were would be supplied; 

if it were to rise to 0/?,, the firm would plan to s(‘ll pi'r week. 
The price elasticity of supply in this range of price is: 

p _ '^ 1-^2 IPiP _2 

The numerator, SiSojOs^, is the proportionate change in the 
quantity supplied, and we get it by dividing the actual change 
in the quantity supplied by the quantity supplied before the rise 
in price. The denominator, is the proportionate change 
in the expected selling price, and is obtained by dividing the 
actual change in price, p^p.^, by the price at which the firm initi- 
ally expected to be able to sell its product, that is, by Op^. We 
can see more clearly how this measure is used by taking a numeri- 
cal example. Suppose that when the expected selling price is 50 
pence per unit, the firm plans to sell 350 yards of cloth per week, 
and that if tlie price were to rise to 51 pence per yard, planned 
weekly sales would be 375 yards. The price elasticity of supply 
of cloth is then: 


350/ 50 


3 - 57 - 


When the value of the price elasticity of supply is zero, we shall 
say that supply is perfectly inelastic; when it is infinitely large, we 
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shall^ describe supply as being perfectly elastic. When the price 
elasticity is greater than unity, we shall say that supply is rela- 
tively clastic; when i; is less than unity, supply will be described 
as relatively inelastic. It can be shown that the price elasticity of 
supply of a product will not generally be the same at all prices, 
and that the elasticity in any particular range is not the same 
as the slope of the supply curve in that range of prices, in a 
manner analogous to that used on pages 36-7 above. This 
measure of price elasticity of supply, like our measure of the 
price elasticity of demand, is onlv valid if the change in selling 
price is very small: strictly, it is a measure of point elasticity and 
should be used only if the price-change is infinitely small. 

CHANGES IN SUPPLY 

The relationship that we have called supply shows us the sales 
])lan that the firm, in our exam})le, would choose at each ex- 
pected selling price for clotli, w^hen its production possibilities, 
its objective, its contractual oVdigations, and the prices it expects 
to have to pay for its variable inputs, all remain unchanged. We 
must now examine what will happen to supply wdien there is any 
alteration in one or other of these. 

First, the effects of a change in the production possibilities. 
The production possibilities may be altered by the firm choosing 
a new method of produrdou, or by extending or contracting its 
existing buildings and plant while maintaining its existing 
method. In either case, the isocpiant map in Diagram 24 will be 
replaced by a new one. If the firm’s objective and the prices of 
its inputs remain un( hanged, there will be a new weekly supply 
curve which may bear almost any relationship to the old one. 
In general, if a firm expands its potential outputs, the new 
supply curve wall usually lie south and casf of the old, indicating 
that the firm will plan to produce and sell niore each week at 
each expected selling price than bt re. 

Second, the effects of a revision in the firm’s contractual ar- 
rangements with its ‘fixed’ factors. If these revisions occur at the 
same time as the firm chooses a new method of production or 
decides to exploit its existing method differently, then the effects 
on supply .will be those described in the previous paragraph. 
The only kihd of contractual revision that will not alter the range 
of production possibilities is one which affects only the rewards 
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of the firm’s existing ‘fixed’ factors. Revisions of this kind will 
have no effect whatsoever on the firm’s weekly supply: provided 
the quantity and quality of the ‘fixed’ factors at the firm’s dis- 
posal remain unchanged, its weekly supply is in no way affected 
by its fixed costs. A change in fixed costs arising solely from a 
change' in the rewards paid to the fixed factors will, however, 
alter the length of time for which the firm’s existing weekly 
supply will be maintained. Thus, if the fixed costs were reduced 
to zero, the firm if it chose could produce indefinitely at prices 
above minimum average variable cost in Diagram 3 1 . 

Third, the effects on supply of a change in the firm’s objec- 
tive. These will depend on what new objective is chosen. The 
weekly supply, in our example, is what it is because we have 
assumed, inter alia, that the firm wished to earn the maximum 
net revenue in each period. If the firm wished merely to cover 
its total costs of production, then its supply curve would be the 
rising part of its average total cost curve in Diagram 31. If its 
aim were to earn a constant weekly net revenue, then its supply 
curve would be a curve lying directly above the rising part of 
its average cost curve, and asymptotically approaching it as 
planned output increases. 

Fourth, the effect of a change in the price of one or more of the 
firm’s variable inputs. We may ascertain this by repeating step 
by step the argument of this chapter. If the price of input T falls 
while the price per unit of input X remains the same, then each 
output can be produced with less expenditure on variable inputs: 
the expansion path in Diagram 27 will swing towards the verti- 
cal axis, and the variable and total cost curves in Diagram 29, 
the average total cost, average variable cost and marginal cost 
curv^es in Diagram 31, and the supply curve in Diagram 30, will 
all shift southwards and eastwards, for the cost of each output 
will now be lower. Conversely, if the price of one or other of the 
variable inputs should rise, the supply curve would shift north- 
wards and westwards: the firm would plan to produce and sell 
less at each expected selling price than before. 



CHAPTER 3 


Xhe Sales Plan of the Firm: 
Long-run 


W e have assumed throughout the preceding chapter 
that the firm’s current behaviour was circumscribed 
by past commitments. Some time in the past, the 
firm built, bought or leased factory buildings of given size and 
design, installed in them a number of machines and certain 
quantities of other equipment, and hired managelial and execu- 
tive labour. While these past decisions still bind it (that is, in the 
short-run) the firm is limited in each production period to the 
alternative outputs that these ‘fixed’ factors can produce with 
the aid of certain variable inputs. From the range of possible 
outputs, the firm, in the light of its expectations about the prices 
of its products and of its variable inputs, chooses that which 
promises, when produced and sold, to achieve its objective. In the 
last chapter, we showed also how the going firm would revise 
its sales plan in response .o ciiangcs in thc‘ expected selling price 
of its product* the locus of these revisions was the firm’s short-run 
supply curve. 

In this chapter, wc shall study 1 jiig-perioil planning. We shall 
assume that no past commitments bind the firm: the range of 
production possibilities and of sales possibilities open to the firm 
is no longer circumscribed by any fixed factors, for now the quan- 
tities and qualities of all inputs can be varied. Wc shall first, de- 
lineate the range of production possibilities open to the firm in 
this position; next, we shall describe the patterns that have been, 
or might be, discerned amongst them; and lastly, we shall illus- 
trate the firm’s choice of a sales plan, given the expected prices 
of the product and of the inputs. 


8i 
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LONG-RUN PRODUCTION POSSIBILITIES AND THE PAT- 
TERNS IMPLICIT IN THEM 

In Chapter 2 (pages 50 fF.), we described the range of produc- 
tion possibilities open to the firm in the shorV-run. We experi- 
enced lit tlC' difficulty in doing so, for there we assumed that the 
firm had already decided upon the exact characteristics of its 
product and on the quantities and qualities of all but two of the 
inputs required to produce it. In choosing its sales plan, the firm 
was limited to the different quantities of its product that could 
be produced by using varying quantities of the two variable 
inputs, X and Y. It was easy to illustrate the limited range of 
production possibilities, for there were only two variable inputs, 
and all of the relatively small units, by which the use of X and Y 
could be increased or decreased, were assumed to be identical 
with one another. 

In laying plans for the long-period, the problems that face us 
(and the firm) arc more complex. First, the firm is not prevented 
by past agreement or by lack of time Irom varying the ({uantity 
of any output: the size of tlie buildingc> and the quantity of 
equipment arc no longer data. This by itself, however, need 
create no insuperable difficulty, for the method of analysis of 
the previous chapter could be extended to problems in which 
not only two but rather all inputs were variable. Thus, if the 
firm employed only three inputs, X and Y and all possible 
combinations of these inputs might l)c plotted in the three 
dimensional space bounded by three axes, each at right angles 
to each other. Beside each point we would write the output 
which the firm expected that combination of A", Y and ^ to 
produce, and order could be introduced by drawing isoquant 
surfaces, each passing through all combinations of the three 
factors that promised the same output. Each isoquant surface 
would be convex when viewed from the origin, because the 
inputs X, Y and Z ^c>t perfect substitutes for one another. If 
we erect a plane at right angles to the axis on which we measure 
X, for example, wc would expect all points on that plane to 
follow the pattern that was in part explained by the Law of 
Non-Proportional Returns, for the outputs lying on it are those 
that can be achieved by combining varying quantities of Y and 
Z with a fixed quantity of X, 
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So far our argument is analogous *to that of the previous 
chapter. The analogy breaks down, however, when we seek a 
pattern in the combinations of X\ Y and Z that lie on a straight 
line drawn through the origin. The Law of Non-Proportional 
Returns is of no li^lp here, for as we move along such a line the 
quantities of X, Y and Z being increased by th*e same 

proportion. Intuitively, we would expect the output to vary 
directly with the planned input: thus, if 2 A ''4 4T4 iZ promise 
an output of 10 units per period, then we would expect 50 per 
cent more of each input — that is, 3 A' [ 61 ^ ! i lZ, to yield an 
output 50 per cent greater, that is, 15 units per period; and we 
would expect half as much of each input, that is, lA’ t 2I iZ^ 
to yield only 5 units per period. It is not easy to confirm this 
assumption in any direct way cither by observation 01 experi- 
ment. It may be observed that in many industries there are wide 
variations in the size of firm; but this does not prwidc confirma- 
tion of our hypothesis that when the quantities of all inputs are 
increased by a given proportion, output will rise by the same 
proportion. And this for tw^o reasons: first, if the price of the 
industry’s product is a datum for each firm (as wc assumed in 
Chapter 2), and if all the firms are operating, this means that 
the marginal cost of the last unit producc'd in each firm will be 
the same. However, the average total cost per unit of output 
might differ widely from one firm to another.* vSecond, even if 
firms of different sizes h w e co-existed in an industry for some 
time, this at best means that each firm’s total revenue at least 
covers its total costs of production. We might infer that average 
total cost per unit of output is sin.ilar in each him. But this does 
not confirm our hypothesis that output varies directly with 
inputs, for different firms might be using different methods of 
production and therefore using different inputs. If all firms were 
using the same inputs, and paying the same unit prices for 
them, then the fact that average total costs per unit of output 
was the same for each firm would, of course, support our hypo- 
thesis. 

Controlled experiments may be equally inconclusive, for it 
may not be possible to honour the assumptions from which this 
hypothesis is derived. The experimenter or manager or produc- 
tion planner or co-ordinator might combine different inputs in 
♦ Cf. Diagram 32. 
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the same proportions (in the above example, 2X : : iZ) but 

in varying quantities and record the outputs obtained. In Such a 
series of experiments the experimenter’s services must be in- 
cluded as a separate input. These services, however, are not 
being increased by the same proportion as the quantities of all 
other inputs. Indeed, what is happening is that increasing 
quantities of all the other inputs are being combined with a 
fixed quantity — namely, one unit, — of management or ‘plan- 
ning’. In these circumstances, we would expect the increases in 
other inputs to yield more than proportional increases in output 
for a while, and then less than proportional increases in output: 
that is, the relationship between output and all inputs other than 
management will display the pattern described by the Law of 
Non-Proportional Returns. These results cannot disprove our 
hypothesis, for the hypothesis describes the relationship that 
would obtain between output and inputs if all inputs were 
increased by the same proportion, whereas our results were ar- 
rived at by varying only all inputs with the exception of manage- 
ment by the same proportion. However, while the hypothesis is 
not disproved, serious doubts are cast on its usefulness. 

If the quantities of all inputs that the firm required, with the 
exception of managenjient or co-ordination, could be continu- 
ously varied, then the analysis of the previous chapter would 
suffice. The production possibilities open to the firm in the long- 
run could be illustrated on a diagram which was similar to 
Diagram 2 1 and which showed the outputs to be expected from 
varying quantities of all other inputs when combined with the 
fixed unit of management: the same patterns could be discerned 
and the same deductions drawn. Management, however, is not 
the only input that is incapable of continuous variation. Thus, if 
a firm uses one motor lorry, it cannot increase the number of 
lorries at its disposal by less than 100 per cent; if it uses two 
typewriters, it cannot increase the quantity of this input by less 
than 50 per cent, or reduce it by less than 50 per cent, for a 
typewriter must be of a certain minimum size if it is to do its 
job properly; and if the firm is employing one accountant, it 
cannot do less than employ another whole accountant. Inputs 
such as these, the quantity of which cannot be varied continu- 
ously with output, are usually called ‘indivisible’ Oi' ‘lumpy’ in- 
puts. Top-management or co-ordination is clearly an extreme 
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example of indivisibility or lumpiness. Another extreme example 
of indivisibility is the amalgam of fixed factors that the firm has 
at its disposal during the short-run. The technical consequence 
of indivisibility is that as more of the other and divisible factors 
are combined wi^h the indivisible factors, output follows the 
pattern described by the Law of Non-Proportional R^turtis. 

Most factors that a firm uses are indivisible to some extent. 
The quantity of the factor may be incapable of continuous 
variation for technical reasons, as with typewriters and lorries, 
for each of these must be of a certain minimum size if it is to do 
the work for which it was designed. 'I'hc indivisibility might 
arise for reasons that are partly technical and partly institu- 
tional: thus, the firm might not be able to hire labour-service in 
units of less than one hour or one week. Whether or not the 
degree of indivisibility merits the adjective ‘indivisible’ depends 
mainly on the number of units of that factor that the firm is 
using. If a firm is engaged in road haulage and if it is already 
operating 200 lorries, then th(‘ degree of indivisibility in the in- 
put lorries is unlikely to be important. If the firm is a small 
wholesaler owning only one lorry, then the degree of indivisi- 
bility will be significant. 

The notion of indivisibility depends also on. the units in which 
we measure inputs. The input transport services may be meas- 
ured in number of lorries or in ton-miles: indivisibility is more 
likely to be significant if we use the former than if we use the 
latter. The input typing services may be measuicd in numbers 
of typewriters or in words typed ]>^r hour: the degree of indivisi- 
bility may be the less worthy of ’’ote if we use the latter units. 
In general, with durable goods (like lorries, machines or build- 
ings which yield their services over many production periods), 
indivisibility will appear more important if we measure inputs 
in terms of the number of such goods rather than in terms of the 
services which they render. This choice of units is rather more 
than a linguistic quibble: a firm cannot have one-half of a lorry 
for one week, but if a lorry gives 100,000 ton-miles per week, a 
firm can have 50,000 ton-miles of input by hiring a lorry for 
three days, or it may procure the same quantity of input by 
having another firm transport its goods. If a firm has more work 
than one accountant can cope with but less than two could do, 
then it may hire accounting services from a specialist firm. 
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We conclude, therefore, that indivisibility of the kind we have 
been describing is seldom important: it is always a matter of 
degree and frequently the result of how we define input. Fur- 
ther, a firm can generally vary the quantities of the services of 
durable goods that it uses, more or less conti.viuously, by hiring 
these from other firms. It is possible that the only example of 
inescapable indivisibility in the long-run is the factor that we 
have called top-management, co-cvrdination, planning or entre- 
preneurship. By its very nature one unit, and one unit only, of 
this is required by each firm. 

We have thus far been assuming implicitly that the firm 
would plan to produce higher outputs with precisely the same 
factors (though with a larger number of units of each of them) 
as it would use to produce smaller outputs. This, however, is 
neither necessarily nor generally the case. We observe that in 
industries, wlicrc firms of different sizes co-exist, the small firms 
use different inputs from the large firms, because they use dif- 
ferent methods of production. The labour-service and machinery 
employed by small firms arc generally less specialised than those 
employed by large firms. When output is large it is possible to 
keep one man fully occupied on a narrow range of tasks, or even 
on a single task such tightening one particular screw; when 
outputs are small, one man may have to do many jobs. Thus, 
when the firm is small, the owner or manager may be responsible 
for buying raw materials and hiring labour, selling the product, 
organising production, keeping an eye on costs, and co-ordin- 
ating all these decisions to achieve the firm’s objective; when the 
firm is large, the functions of buying, selling, producing and 
costing may each be large enough to keep a specialist fully occu- 
pied and the manager remains ultimately responsible for policy. 
Wc observe also that as the size of firms (as measured by output) 
has grown, specialised machines have been developed to do 
jobs that were formerly done by workers. 

The factors that are used may vary with the size of the firm, 
not only because they become more specialised, but because they 
increase in size. Thus, a small firm may obtain its power from 
one or two small electric motors; a large firm may use electric 
motors of much greater horse-power. A small firm may have small 
buildings and a small boiler in its engine-room; the large firm, 
large buildings and a large boiler. And these large durable goods 
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perform the same functions as the smaller ones of the same name. 
We sTiall see later that the larger firms in any industry use 
bigger and more specialised inputs — that is, use different 
methods of production — than the smaller firms, because such 
methods arc less C 4 )Stly. 

We may sum up thus far as follows: In makings long-run 
decision, the firm is choosing the framework with which it will 
have to operate in the ensuing short periods — for once the 
firm has decided upon the size of building and the number, kind 
and quality of machines to use, and so on, it will be confined for 
some time thereafter to the range of outputs that these can pro- 
duce when used with the appropriate ‘variable’ factors. At the 
time when the firm is making its choice, it may draw on the 
existing fund of technical knowledge to discover the different 
methods by which any particular range of outputs, of the genus 
of product in which it is interested, might be pfoduced. Thus, 
it may b(^ that the range of output, 1,000 to 2,000 units per 
week, could be produced in a building of size and type with 
20 machines of type when fed by varying quantities of a 
specific quality of raw. material C, and operated by differing 
cjuantities of a certain grade of labour-service D\ or the same 
outputs might l)e achieved in the same building with fewer 
machines of a different type, and wath diflerent quantities and 
qualities of labour-service and materials; or, indeed, with any 
one of an almost infiiUL number of different combinations of 
diflerent ‘fixttl’ factors, lach set to work by varying quantities 
of the appropriate ‘variable’ fact< rs.* For each range of output, 
then, we may draw a number :)f diagrams, each similar to 
Diagram 21, and each assuming some given bundle of ‘fixed’ 
factors and showing the different outputs that can be obtained 
from that bundle with varying quantities of the ‘variable’ inputs 
appropriate to it. 

The total of all such diagrams fr>r all ranges of output illus- 
trate the production possibilities open to the firm in the long- 
run, and the previous pages indicate their main characteristics. 
With each method of production — that is, with the use of the 

* Before the firm makes itr choice, all (or almost all) factors are potentially 
variable. After the firm has made its choice, however, some are fixed and some 
remain variable. In delineating the production possibilities, we use ‘fixed* to 
mean those factors that would be fixed, and ‘variable’ to mean those factors that 
would remain variable, were the firm to make that particular choice. 
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same inputs — the output can be increased by using more of 
the same kind and quality of the ‘fixed* and ‘variable* factors. 
Some of the ‘fixed’ factors may be more or less indivisible, but 
we shall assume that the degree of indivisibility is only signifi- 
cant for top-management. The long-period production possibil- 
ities that are open to the firm within any given method of 
production are illustrated roughly in Diagram 33. On the vertical 
axis, we measure output per period and on the horizontal axis 
we measure the quantities of the ‘fixed’ and ‘variable’* inputs 
that are being combined with the given unit of co-ordination. 
Curve I shows us the outputs per period that the entrepreneur 
might expect if he chose bundle i of the ‘fixed’ factors and used 
them with increasing quantities of the ‘variable’ factors. And simi- 
larly, curve's 2, 3, 4, and so on. Each of these curves will be of 
the same shape as that shown in Diagram 25, and for the same 
reasons: each shows the behaviour of output as some variable 
factors are combined with a l)undle of ‘fixed’ factors and the 
given unit of entrepreneurship. Not only docs each of these 
curves follow a particular pattern: taken together, they follow the 



* If there is only one ^‘variable* input in this method of production, no prob- 
lem arises in measuring it on the horizontal axis. If there is ‘more than one 
^Variable* input, unambiguous measurement is only possible if they arc all used 
in fixed proportions with one another. 
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same general pattern (which is illustrated by the thick, unbroken 
line in the diagram), and for the same reasons, for as output is 
increased, more of both the ‘fixed’ and ‘variable’ factors are being 
combined with the given unit of planning or entrepreneurship. 

The production possibilities open to the firm in the long-nm, 
were it to use any other method of production, can be illustrated 
in the same way. For each method of production, we will have a 
thick line similar to that in Diagram 33, summarising the rela- 
tionship between output per period and the quantity of ‘fixed’ 
and ‘variable’ factors required by that method of production. 
All these diagrams will summarise the production possibilities 
open to the firm in the long-run. The problems facing the firm 
arc first, to decide how to produce each range of output and 
then to decide what range of output to produce and sell. Neither 
of these choices can be made on technical or physical grounds 
alone, for the diagrams illustrating the production possibilities 
open to the firm within each method of production cannot be 
compared with one anotlicr. And this for two reasons. First, 
while the genus of product is the same for all methods of pro- 
duction, its species wi\l vary from one method to another. On 
the vertical axes we may be measuring cotton cloth or motor- 
cars, but the precise quality of the cloth and the precise kind of 
motor-car will not be independent of the method of production 
by which it was mad< To take an extreme example: cloth or 
cars made by the handicraft method of production will not be 
the same as fhose that are m^ss-produccd. Second, the inputs 
that are being measured on the horizontal axis are not the same 
for each method of production. The ‘variable’ inputs may vary 
from highly skilled labour that plays a major role in shaping the 
product to unskilled or semi-skilled labemr that merely tends 
the machines that make it, and the size and function of the 
machines will vary also. 

These problems arc similar to those which we met in C4hapter 
2. There, the production possibilities open to the going firm were 
limited by the ridge lines on Diagram 21. The firm was faced 
with two decisions; first, what quantities of the variable inputs 
it would use to produce each weekly output — that is, ‘how’ to 
produce each output, and second, what particular output to 
produce and sell. Neither choice was possible on technical 
grounds, for the different c^Ombinations of the two variable 
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inputs, X and 2 ", by which each output might be produced 
could not be directly compared with one another, since there 
was no common, physical unit to which both X and T could be 
reduced. In the long-run, as in the short-run, these choices can 
only be made in the light of the economic data, namely, the 
price per upit of each factor of production that the firm might use, 
the price at which it expects to be able to sell its product, and 
the objective towards which it is striving. 

THE CHOICE OF HOW TO PRODUCE EACH RANGE OF 
OUTPUT 

The production possibilities show us the different combina- 
tions of the same or dilTcrent lactors by which each range of out- 
put may be produced. The firm must choose what range of 
outputs to produce and the precise method by which to produce 
it. The latter choice can be made when the prices of all inputs 
are known, for when the prices of all the factors of production 
are given the money cost per unit of output can be calculated. 
We shall assume that the firm will always plan to produce each 
range of output by using that combination of inputs that promisees 
the lowest cost per unit. 

Let us begin with curve 2 in Diagram 33, showing the alter- 
native outputs that can^be produced in each production period 
with bundle 2 of the ‘fixed’ factors when wwked by the Variable’ 
factors, and let us suppose that bundle 2 consists of one fa< tory 
building of given size and design, ten identical iriachincs and 
one works manager, and that the variable factors are operative 
labour and raw materials of given qualities and kinds. The price 
per unit of each of these is given and the entrepreneur’s problem 
is to calculate the behaviour of cost per unit of product over this 
range of output. Any output within this range may be produced 
and sold within each production period — which we called one 
‘week’ in Chapter 2. The Variable’ inputs are bought and used 
within each production period, so that their cost can be attri- 
buted wholly to the outputs they help to produce in that period. 
With the ‘fixed’ factors, however, the problem is more complex. 
The ‘fixed’ factor may be a durable good like a factory or a 
machine. A durable good is a reservoir of productive services 
that may be tapped as required: a machine, for example, will 
yield productive services in each of the production periods that 
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together nicike up its Iifc-spark^Tl^eni^e^rraeuJ::!s.4^roW^^ 
place a value on the machine’s contribution in each period, and 
in solving it three things are relevant: namely, first, the price of 
ther^acJiii^ sectJiid, the length of its life; and third, thevv^ in 
\vTncli the price to caclTdf the 

pnxlucBSir^eripds m 

We shall suppose that the first of these is a datum to the firm. 
The second, (he lifi* of the machine, is a matter for conjecture. 
If the machine is used continuously, there may come a time 
when the costs of n'pairs and replacements in each production 
period would exceed that period's share! (however calculated) 
of a new mae:hine. 'I’he entrepreneur may base his estimate of 
the life of the machine on when he expects this to liappen. The 
economic life* of the machine, however, may be much shorter 
than the time taken for it to ‘wear out’. Ifan industry has become 
accustomed to continuous changes in the techniques of produc- 
tion, entrepreneurs may exp(‘Ct this to continue in the future, 
and each, wdien cont(‘rn}dating the purchase' of a machine of the 
current type, may l)ase his calculations on llie time he ('xpccts 
to elapse before it beoomes obsolete. It would clearly be quite 
fortuitous if the time that is expected to elapse before the machine 
beconu's obsolescent is the same as that required for it to wear 
out. When making liis calculation, the entrepreneur will choose 
whicliever of these periods is thr' shorter. In older industries, like 
cotton whose technc;. )gii,al experiences have for a while been 
placid, wc would cxpi'ct the life-span of a machine to depend 
mainly on the time* needed U wear it out; in newer industries, 
like plastics, chemicals, radir and television, obsolescence al- 
most certainly exerts the stixaiger infiuencx!. 

Knowing the price of tlie machine, and having decided upon 
its expected life, the next problem is to recoup its price from the 
production periods over which the entrepreneur expects to use 
it. The art of accounting provides a number of conventional 
solutions to this problem, but it is no part of our purpose either 
to describe or assess them. The entrepreneur will choose one of 
these, and having done so, he can calculate the share of the cost 
of acquiring the machine that is to be attributed to each of the 
production periods that together make up its life-span. This 
sum of money will be a constituent of the firm’s ‘fixed’ costs for 
that period. For the sake of simplicity, and not because it is 
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necessarily the most prevalent convention, we shall suppose that 
the costs of acquiring the machine or building are distributed 
equally over each of the periods in which he plans to use it. 
Thus, suppose that an entrepreneur borrows £ioo to buy a 
machine with an expected life of lo production periods, and 
contracts to pay los. (that is, i per cent) per period as interest: 
on our assumption the ‘fixed’ costs of the machine in each period 
will be £io los. od.* 

We have assumed so far that the entrepreneur is planning to 
buy the durable good outright. He may, however, plan to rent, 
lease or hire its services from another firm. If a factory building 
is leased at a fixed annual rent, or a works manager hired on a 
six-monthly contract at a stated salary, we shall suppose that 
each production period is expected to bear an equal share of the 
rent or salary. If the entrepreneur who leases the factory is re- 
sponsible for its maintenance, we shall suppose that these costs 
are also equally distributed over the production periods. Once 
the cost of acquiring outright or leasing, renting or hiring each 
of the factors that make up bundle 2 in Diagram 33 is given, the 
part of these charges that is to be attributed to each production 
period can then be calculated; on our assumption these ‘fixed’ 
costs will be the same f(^ each period. There remains one fixed 
factor — the entrepreneur — whose remuneration is a part of 
the fixed costs. Wc shall value his services at the minimum sum 
which he must receive in each period to induce him to produce 
this product; this ‘minimum sum’ will be equal to the maximum 
income that he believes he could earn for his services in any 
alternative use. I 

When the expected fixed costs are known for each period, we 
can proceed as we did in Chapter 2 and calculate the variable 
costs of each of the outputs lying on curve 2, and by addition 
obtain the total costs of production of each output. From these, 
we can obtain the average total cost per unit of output, for in 
illustrating the choice of how to produce each range of output it 
will be convenient to work in terms of averages rather than in 

♦ Strictly, it will be rather less than this, for the sum set aside towards repay- 
ment of the principal in period i can be lent to another entrepreneur during 
periods 2 to 10 inclusive, and it will earn \ per rent per period. And similarly for 
the sums set aside in the ensuing period (see infra. Chapter 5) . 

f For a fuller treatmj^nt of the valuation of the entrepreneur’s services, see 
infra, Chapter 10. 
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terms of totals. From the relationship*between output and in- 
puts portrayed by curve 2 in Diagram 33, we can get, then, a 
relationship between output and cost per unit of output: that is, 
an average total cost curve like that in Diagram 3 1 . 

By proceeding •in precisely the same manner, and knowing 
the prices of the relevant inputs, we can get an average lotal 
cost curve for each other curve in Diagram 33. All these average 
cost curves are graphed in Diagram 34. As the planned output is 
increased within this method of production the average total 
cost per unit of output falls for a while and then begins to rise: 
thus, in the diagram, the minimum points of the average cost 
cuives arc progressively nearer to the horizontal axis until bundle 
3 of the ‘fixed’ factors is being used; when greater quantities of 
the same ‘fixed’ factors are used, average total cost begins to 
rise. The average cost curves display this pattern because of the 
pattern followed by the dotted line in Diagram 33, and that in 
turn was explained by the Law of Noii-Proportional Returns, 
with entrepreneurship as the fixed factor with which increasing 
quantities of the ‘fixed’ and 'variable’ factors were being com- 
bined. 

If this were the only method by which the product in question 
could be produced, and if the entrepreneur were contemplating 
the production of outputs between Oa and Ob per period, he 
would decide to do so with the bundle 1 of tin*, ‘fixed’ factors, for 



Diagram 34 
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at the given prices for inputs this promises the lowest cost per 
unit. Any other bundle of the ‘fixed’ factors will give higher costs 
per unit in this range of output: between a and b all points on 
A TC\ are below A TC\ or A TC^ or any other average total cost 
curve.* Similarly, the entrepreneur would pletn to produce out- 
puts between Ob and Oc per period with the bundle of ‘fixed’ 
factors that promises the unit costs shown by ATC2, and outputs 
between Oc and Od with the factor?^ that would give ATC^, and 
so on. 

The entrepreneur, however, is not usually limited to one 
method of j)roduction: there are generally a number of them 
from which he may choose. For each other method of produc- 
tion, we can draw a diagram similar to Diagram 33, and once 
the prices of the inputs that arc required with that method are 
given, average total cost curves can be drawn as in Diagram 34; 
they will follow the same pattern and for the same reasons. All 
these diagrams can be superimposed on one another, for the 
vertical axis of each measures sums of money and th(' horizontal 
axes measure units of the product per period. | When this is 
done, we have a picture of the cost possibilities open to the firm 
when planning for tlu! long-run. The entrepreneur will plan to 
produce each range of (jaitput by the method of production and 
with the quantities of the inputs demanded by that method that 
promises tlu' lowest average cost per unit of the product. These 
choices arc illustrated in Diagram 35, where we suppose that 
there are only two methods of production — the ATC curves 
drawn in unbroken lines relate to the first and the curves drawn 
in dotted lines relate to the second method. For outputs per 
period of less than Ox some quantities of the inputs appropriate 
to the first meliiod will be choscai; for outputs greater than Ox 
the second method will be chosen. 

In this diagram, we have implicitly assumed that one method 
of production will give lower costs for some or all outputs than 
another. We must now attempt to explain why this may happen. 
It will be remembered that we have defined a method of pro- 

* As drawn, tho diagram assumes that the ‘fixed’ factors appropriate to this 
method of production are not infinitely divisible. If they are, then there will be 
an infinite number of these A TC curves. They will all, however, follow the pattern 
we have described. 

t This is not strictly true. On the horizontal axis we are measuring the same 
genus of product, but its^species probably varies from one method of production 
to another. For simplicity’s sake, we shall ignore this complication at this stage. 
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duction ill terms of tlic factors that arc used: different methods 
require different lac tors, d'fie iactors may differ in size, while 
performing tlie same* productive scTvice: thus, power may be 
supplied by electric mcAors of widely different horse-power, or the 
input floor-space may be supplied by factory buildings of dif- 
ferent sizes. 'I'hc fac tors may differ not merely in size but also in 
kind, while performing the same or similar functions: thus, a 
firm may c^btain transport services by liiring a boy with a bi- 
cycle, by using a hoj.>e and cart or by linying a motor-van; an 
executive may hire a skilled shorthand-typist or buy a dictating 
machine and employ a typis* earth may lie moved by many 
unskilled workers with jiicks, shovels and barrows or by highly 
specialised earth-moving machinery and a few skilled operatives. 

We should not be surprised that diffeicnl methods promise 
different unit costs of production over any range of output, for 
different factors will have differemt prj< es. The fact that methods 
using large or specialised di;»"rd^le goods promise lower costs 
over some ranges of output than those requiring small or more 
versatile equipment, must then be due to the relationship be- 
tween the pricc;s of the two kinds of equipment. We normally 
find that the price of machines does not varv directly with their 
size and capacity, and we may illustrate how this affects costs of 
production by a simple example. Let us suppose that in some 
industry a power input of one horse-power is required to pro- 
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duce 10 units of the product in each production period, and 
that power can be obtained from two sizes of electric motor — 
I h.p. and 1,000 Ii.p. From the technical point of view, if an out- 
put of 10,000 units in each period were contemplated, the power 
might be obtained from either one thousand* i h.p. motors or 
from one 1,000 h.p. motor. Ignoring operating costs, if the price 
of a 1,000 h.p. motor were 1,000 times that of the i h.p. motor, 
and if the expected life of each size of motor were the same, then 
the fixed costs per period of this input would be the same. In 
practice, however, the price of the larger motor will probably be 
only 100 times greater than that of the smaller, so that its fixed 
costs per period will be only one-tenth that of the 1,000 smaller 
motors; other things being equal, therefore, the average total 
cost will be lower when 10,000 units are being produced with 
the aid of the single large motor than with a large number of 
small ones. Thus, if operating costs were zero and electric motors 
had a life of only one period, and if the price of a i h.p. motor 
were lOOS. and that of a 1,000 h.p. one io,ooos., then the ‘fixed’ 
cost per unit when 10,000 units of product were being produced 
would be IS. when the large motor was used and los. when 
1,000 of the small ones were employed. At smaller outputs, how- 
ever, the larger motor ^ight be more expensive. Thus, if an 
output of 100 units per period were being contemplated, the 
‘fixed’ cost per unit of product would be loos. with the 1,000 
h.p. motor (assuming that it was technically possible to use it 
intermittently) and los. per unit with ten i h.p. motors. 

It is sometimes said that large durable goods are more effi- 
cient than small ones that do the same job and their greater 
‘efficiency’ is attributed to ‘indivisibility’. This is allowable pro- 
vided that by ‘efficiency’ we mean (which we do not always 
mean) cost per unit of product, and by 'indivisibility’ the fact 
that a I h.p. electric motor, for example, costs more than the 
one- thousandth part of the price of a 1,000 h.p. motor. It is per- 
haps better, however, to eschew these terms in this context, for 
efficiency is best reserved for its technical use to mean the rela- 
tionship between input and output, and indivisibility to the 
meaning we have given it on pages 84-6 above. We might 
speak of the phenomenon described in the previous paragraph as 
‘cost indivisibility’, but there seems little to be gained by doing so. 

Many other examples may be listed to illustrate this fact that 
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as the size of a durable good is increasefd its price, for a while at 
least, rises less than proportionately. Thus, a 2,000 ton tanker 
will not cost twice as much as a 1,000 ton tanker; the price of a 
boiler with a capacity of 1,000 cubic feet will be less than twice 
that of a boiler with half that capacity, and one two-pound 
glass jam-jar will be cheaper than two one-pound jam-jars. We 
shall describe in Chapter 7 how the relative prices of the factors 
of production are determined. At this stage, it suffices to note 
that costs of production help to determine price and that these 
costs do not vaiy directly with the size of the good that is being 
produced. Thus, to take the simplest example, a wooden box 
with the dimensions 3 ft. x 3 ft. x 3 ft. will have 27 times the 
capacity of one measuring i ft. y i ft. x i ft., but only 9 times as 
much wood will be needed to make it: if the two boxes can be 
made of the same wood of the same thickness, the material costs 
for the larger box will tend to be only nine'times that of the 
smaller. And the same argument may be used to explain why 
large ships or large boilers are proportionately less expensive 
than small ships and boilers. Beyond a certain size, however, 
price may rise more, than proportionately. Tlius a box of 
5 ft. X5 ft. X 5 ft. may be made with ^-inch timber nailed to- 
gether, but a box of 10 ft. x 10 ft. x 10 fu may have to be made 
from 2-inch timber morticed together, if it is to do the same kind 
of job. The larger box has a capacity 8 times greater than the 
smaller, but the volui ;c of wood required to make it is 12 times 
greater (37I bubic feet as compared with 3J cubic feet), and if 
timber is sold at a given price per cubic foot, its cost will be 12 
times greater also. In this ex. mple, the lai'gcr box will give a 
higher ‘fixed’ cost per cubic fool of packaging capacity per 
period than would 8 small boxes. The same will be true of ships, 
boilers, buildings, and so on. 

In the last few paragraphs, we have confined our attention to 
the effect of size on unit costs. The same arguments can be used 
to show why more specialised machines or labour promise lower 
costs at larger outputs. A trench may be dug by unskilled 
labourers with shovels or by a mechanical ditch-digger operated 
by a few skilled workers: the relationship between the prices of 
these factors in most Western countries is such that if the trench 
is a long one and the terrain .suitable it will be less costly per 
cubic foot to excavate by the latter method. The explanation of 
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why one method of production gives lower unit costs at some 
outputs than others must lie in the relationship that obtains 
between the prices of the inputs appropriate to the different 
methods, and we shall describe what determines these relation- 
ships later, in Chapter 7. 

We have, now described the long-run production possibilities 
open to the firm and the patterns that may be discerned amongst 
them. Given these, and given also the price of each factor and 
the entrepreneur’s expectations about the life-span of durable 
goods, the average cost per unit of output can be ascertained, 
for all methods for all outputs. Within each method of produc- 
tion, average costs will fall for a while as planned output rises 
and then begin to rise; this is mainly due to the Law of Non- 
Proportional Returns operating with management as the fixed 
factor. If we arrange the methods of production from which 
the entrepreneur may choose according to their age — that is, the 
oldest first and the newest last — we will generally find that the 
newer methods offer lower costs per unit at larger outputs. And 
this should not suri)rise us, for the incentive to improve the 
techniques of production was the urge to lower costs. If the 
average total costs of production are calculated for each range 
of output when produced by each method of production, the 
range of choice will appear as in Diagram 36. Given any 
particular range of output, we shall assume that the entrepreneur 



Diagram 36 



The Sales Plan of the Firm: Long-run 99 

will plan to produce it by that method of production and the 
quantities of the factors required by it, which promises the 
lowest average total cost per period. He will therefore restrict 
his choice to the cost possibilities lying on the thick black line in 
the diagram. Thife line is called the Long-Run Average Cost 
Curve or Planning Curve. Having decided how to produce each 
range of output, the next problem is to decide which particular 
range of output to produce and sell, and this choice is made in 
the light of the entrepreneur’s expectations of the selling price 
of the product and the objective he is pursuing. 

THE CHOICE OF A SALES PLAN 

In Diagram 36, each of the average cost curves of which a 
part helps to make up the Planning Curve is the short-run cost 
curve that the entrepreneur would liave if he actually chose the 
bundle of ‘fixed’ and ‘variable’ factors to whidi it relates, and if 
his expectations about the output to be obtained from these 
inputs and their prices were fulfilled. Ifwc arc given the price at 
which he expects to be able to sell his product in each of the 
ensuing production poriods, and if we assume that he desires to 
earn the maximum net revenue per period, we can determine 
which he will choose quite simply. For each of the average total 
cost curves that makes up the Planning Curve he can calculate 
what output he would plan to produce and sell wore he to 
choose it, and so di^^ ove r what net revenue to expect in each 
period. Thus* if he should choose the average cost curve drawn 
in Diagram 31, and if the cv .>cctcd selling price were Op^ per 
unit, he would plan to produc'^ and sell Os^ j)er period and hope 
to earn a net revenue of RLMpi per period. Having made this 
calculation for each ‘short-run’ cost curve, he will decide on that 
which promises the greatest net revenue per period. The plant, 
etc., which promises this will also, on f^ur assumptions, promise 
the greatest aggregate net revenue over all the production 
periods that must (‘lapse before a new long-run decision is made, 
for we have assumed that the expected selling price of the pro- 
duct, the ‘fixed’ costs and the prices of the ‘variable’ factors 
are the same in each period. At expected selling prices greater 
than Op in Diagram 36, he will decide to have an average total 
cost curve that lies to the right of d- At selling prices of less than 
Op, he will decide not to produce this product. 
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The choice of a long-run sales plan can be illustrated dia- 
grammatically. In Diagram 37, we assume that there are no 
marked indivisibilities either of factors or methods, so that the 
planning curve is a continuous line. In Diagram 36, there were 
a finite number of alternative short-run average cost curves each 
contributing a segment to the planning curve; if there were an 
infinite number of such curves, the segment that each contri- 
buted would contract to a point — the point that showed the 
minimum average total costs of production for a particular out- 
put. If all such points were joined together, we would have a 
planning curve like that in Diagram 37. On this diagram, we 
have also drawn the long-run marginal cost curve: it will bear 
the same relationship to the long-run average cost curve as does 
the short-run marginal cost curve to the short-run average cost 
curve. If the firm expects the price to remain at OP, indcfinitelv, 
it will plan to produce and sell an output of 0 A/, in each period. 
The proof of why its expected net revenue per period will be at a 
maximum at this price and output is identical with that used on 
pages 74 5 above, where we showed that expected net revenue 
per period in the short-run will be greatest when price and 
short-run marginal cost are equal. When this decision is imple- 
mented, the short-run marginal cost of producing the OA/i-th 
unit per period in that plant will be equal to the long-run 
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marginal cost of production of that unit: that is, in terms of the 
diagram, SMC^, will intersect LMC vertically above i?, the 
point where SAC,, touches 

In the same way, we can show that if the firm were to expect 
the price OPg pcuunit to rule indefinitely, its expected net re- 
venue would be greatest if it produced and sold OA/g per“period, 
with the bundle of ‘fixed’ and ‘variable’ factors that would give 
the short-run curve SAC^. If the price that the entrepreneur ex- 
pected to get was less than OF^ per unit, he would not produce 
this product, fui at such prices the total revenue would fall 
short of the total costs so that net revenue would be negative. 
should now be clear that tliej^irm's long-run supply curve will 
be that part of its long-run marginal cost ciirve'that lies above the 
minimum £oint of its long-run average cost curve. The loiig-run 
supply curve of the product can be obtained by adding togclher 
the long-run supply cu rves of all the firms that nwght plan to make 
it, if the prices of all inputs are data lor all the firms. t Its der- 
ivation couldic illustrated on a diagram similar to Diagram 32. 

PLANNING FOR THE INTERMEDIATE PERIOD 

In this chapter so far we have assumed tliat the entrepreneur 
in making his plans was bound by no past commitments what- 



* To make the proof less mathematical, suppose that SAC.^ and LAC coincide 
at /?, not at a point, but over a range of one unit of oiUput, shown by RS. The 
short-run and long-run total costs of producing OC per period are shown by Uic 
area OCRA, and of producing OD per period by the area The long-run 

and short-run marginal costs arc then each equal to ODSd less ULRA, 
t See footnote on page 7C above. 



102 


Price Theory 

soever. In the previouy. chapter, his range of choice was so 
drastically restricted by past commitments that only a few in- 
puts remained variable. We have chosen these two extremes to 
focus attention on the importance of time: in general, the longer 
the period for which the entrepreneur is planning the wider the 
range of choice that is open to him, and vice versa. In practice, 
however, many firms plan for periods that lie between our long- 
period and our short-period, and we shall deal briefly with these 
intermediate period plans. For a firm, as for all of us, time cannot 
be divided into discrete periods: rather, it is a continuum. All de- 
cisions create an ‘envelope’ walhin which future choices are 
confined; the envelope is larger and less confining the longer the 
period to which the decision that creates it relates and the longer 
the period for which it is binding. Thus, in our terminology, 
whether the egg will be poached or boiled for breakfast is a 
short-run decision; the choice of curtains or carpets is an inter- 
mediate period decision, and marriage or buying a house is a 
long-period decision. 

It is only infrequently that an entrepreneur will make a long- 
run plan of the kind that we liavc described. Having imple- 
mented it, however, some revisions may still be possible. A firm, 
for example, may have phosen the group of factors that promise 
SAC,, in Diagram 37. Soon after this choice has been made, there 
may be a new invention, which shifts the minimum range of the 
planning curve scaith-westw^arcls. Jf this choice had been known 
when the firm was making its original choice, i\ would have 
chosen differently. What the firm will do will depend on the re- 
lation between the costs per period it now has, and those it 
could have had were it now free to choose. If the expected net 
revenue per period with the latter exceeds the ‘fixed’ costs plus 
the net revenue in each period with the existing method, then 
it may scrap the existing plant, etc., and start anew. New de- 
velopments, however, seldom have such drastic effects. They 
^‘are frequently such that they can be used in existing plants and 
offer some reduction in costs per period — though smaller re- 
ductions than would have been achieved if the plant had been 
initially designed to make use of them. When a firm is deciding 
whether or not to install improved machines, for example, its 
choice can be illustrated in a manner similar to that described 
above. We could delineate the range of production possibilities 
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open to the firm when it is planning for J:he intermediate period: 
this will be narrower than in the long-run for some factors arc 
now fixed, but wider than in the short-run for more inputs are 
now variable, Wi^en the expected prices of the factors are given, 
these production gossibilities can be translated into alternative 
short-run cost curves that the firm might choose, and it will de- 
cide on that which promises the greatest net revenue per period. 
If the firm decides to instal the new machines, then its new aver- 
age total cost curve will lie neither on the old planning curve nor 
on the new one but somewhere between the two. 

CONCLUSION 

111 Chapter 2 , we assumed that the firm’s behaviour in each 
production period was circumscribed by certain fixed fiictors. 
In this chapter, we have attempted to show why the firm at 
some time in the past chose those factors in th^se quantities. We 
began by describing the physical production possibilities open 
to the firm that is bound by no past commitments, and showed 
that each range of output could be produced by many alterna- 
tive combinations of the same or different inputs. When the 
price that the firm expects to have to pay for each input is known, 
the range of choice facing it can be narrowed, for we assumed 
that the firm would plan to produce each range of output by the 
combination of inputs that cost least. The final choice of what 
range of output to pr duce and sell depends on the firm’s objec- 
tive and on the expected selling price of its product. 

In the next chapter, we shall describe how the relative prices 
of the things that firms sell are determined by the interaction of 
the sales plans of firms and the purchase plans of households. 
In doing that, we shall be combining the analyses of this and 
the last two chapters. 
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The Determination of Relative Product Prices 

I n Chapter i, we described the derivation of a household’s de- 
mand for any good that it might plan to buy. A household’s 
demand for some good (say, a particular kind of cloth) is a 
schedule which shows us how its purchase plan would be revised 
if the only planning datum that altered were the price it ex- 
pected to have to pay per yard of cloth : that is, the demand for 
cloth is a schedule that shows the quantity of cloth that the 
household would plan to buy in a given period of time at each 
price at which cloth might be sold, ceteris paribus. The cetera that 
must remain paria are the household’s tastes and preferences 
(that is, its indifference map), its planned consumption expen- 
diture, the prices of all other goods that it might buy, and its 
desire to obtain the maximum satisfaction from its expenditure. 
The total or market demand for cloth is obtained by adding to- 
gether the demands of all the households in the economy that 
might plan to buy it. 

In Chapter 2, we derived the supply of cloth of an existing 
firm. The firm’s supply of cloth is a schedule tha* shows us how 
its sales plan would be revised during the short-run if the only 
planning datum that altered was the price at which it expects 
to be able to sell its cloth: that is, it gives us the quantity of cloth 
that the firm would plan to offer for sale in each production 
period at each price, ceteris paribus. The cetera that must remain 
paria are the firm’s production possibilities (that is, its isoquant 
map), the prices at which it expects to be able to buy its variable 
inputs and the objective that it is pursuing. The total or market 
supply schedule of this kind of cloth is obtained by adding to- 
gether the supplies of all the firms in the economy that might 
plan to sell it. 

The total demand for cloth summarises the role that house- 
holds play in determining the relative price of cloth as they im- 
plement their plkns to buy it. The price-determining role of 
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firms is summarised in the total supply curve of cloth. In this 
chapter^ we shall: first, describe how these roles are played; 
second, examine some of the applications of demand and supply 
analysis in order to demonstrate its usefulness, and third, make 
use of the analysis Jn Chapter 3 to analyse price determination 
in the long-run. 

PRICE determination: short-run 

In Diagram 38, we measure the expected price per yard of 
cloth on the vertical axis, and on the horizontal axis wc measure 
the planned sales of cloth by firms and the planned purchases 
of cloth by households in each period of time. The market de- 
mand and supply schedules are graphed between these axes. The 
price of cloth will tend towards the level OP, for only at that price 
will the cjuantity of cloth that firms plan to sell (0(^) be the same 
as the quantity that households plan to buy (0(^) in each period. 
We can sec clearly from the diagram that OP is the only price 
at which the plans of households and firms will be consistent 
with one another. Thus, if the price were OA, firms would plan 
to sell OJ/ during the p^eriod but households would plan to buy 
OJ, If firms actually offer for sale an amount equal to 0 //, then 
the purchase plans of the households must be under-fulfilled by 
HJ during the period. Conversely, if the price were OP, house- 
holds would plan to buy only OKy while firms would plan to pro- 
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duce and sell OL, If both the households and the firms attempt to 
make their plans effective during this period, then the sales plans 
of the firms will be under-fulfilled by KL — that is, at the end of 
the period, they will be left with unsold stocks of cloth equal to 
KL yards. These divergences between the planned and actual 
purchases of households or between the planned and actual 
sales of firms cannot continue, and we shall describe presently 
how their existence sets in motion forces that will probably lead 
to this commodity being bought and sold at OP per unit. 

The price OP per unit is called the equilibrium price, and the 
price will remain at that level, with an even flow of sales and 
purchases each equal to OQ^in each period, so long as there is no 
change in the demand for cloth or in the supply of it. We showed 
in Chapter i (pages 31-3) that the relationship between price 
and planned purchases that wc called demand will alter if there 
is any change in households’ tastes and preferences, their planned 
consumption expenditures, their objectives, or in the price of 
any good (other than this kind of cloth) that ihcy might buy. If 
the preferences for this kind of cloth become stronger, or planned 
consumption expenditure increases, or the prices of other kinds 
of cloth rise, then households will plan to buy more at each price 
than before. This inc^^ase in demand is shown in Diagram 39 
by a movement of the demand curve from to DgDa-If there 
is no change in supply then the price of this grade of cloth will 
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tend to rise from OP to OR per yard. The rise in price that fol- 
lows any given increase in demand will be the greater the less is 
the price elasticity of supply, and it will be the less the greater is 
the price elasticity of supply. 

We showed in ^^haptcr 2 {supra, pages 79-80) that the rela- 
tionship between expected selling prices and planned sales that 
we called supply will alter if there is any change in the firm’s 
production possibilities, the prices they expect to pay for the 
variable iilputs, or in their objectives. If the prices of one or more 
of the variable inputs are reduced, then fi/ms will plan to sell 
more at each price than before. This increase in supply is shown 
in Diagram 40 by a shift in the supply curve from S^S\ to If 
there is no change in demand, then the pri<'c of this kind of cloth 
will tend to fall from OP to OS per yard. For any given t hange 
in supply, the ensuing change in price will be the greater the 
less is the price elasticity of demand, and it wdl be the less the 
greater the price elasiicitv of demand. The effects of simultaneous 
changes in demand and supply, whether in the same or opposite 
directions, can be illustrated simply on the same kind of diagram. 

It must be emphasised that the preceding analysis only ex- 
plains changes in the relation between the prices of cloth and the 
prices of other things. Thus, Diagram 39 shows us that if house- 
holds’ preferences for this cloth become stronger, its price will 



Diagram 40 



io8 


Price Theory 

rise as compared with "{a) the prices of other goods that they 
might buy; {b) their planned consumption expenditures which 
depend mainly on their incomes, which are merely the prices at 
which the households are currently selling the productive ser- 
vices that they own; (c) the prices of the variable productive ser- 
vices that are used to produce it. Similarly, Diagram 40 shows us 
that if there is a reduction in the prices of the variable inputs 
that are used by firms producing this cloth, then its price will 
fall as compared with (a) the prices of other products; (b) house- 
holds’ planned expenditures which depend ultimately on the 
prices at which they are selling their productive services; (c) the 
new and lower prices of the variable inputs. 

We have so far shown that in the short-run the price of a 
commodity will be at the level at which the planned sales by 
existing firms will be equal in each period to the planned pur- 
chases of households, and that if there is an increase in demand, 
for example, price will rise to the level at which this condition is 
again fulfilled. We have not yet attempted to explain how, or by 
whom, the price is driven up, nor have we described the precise 
path by which it moves from the initial -to the new equilibrium 
position. Initially, we shall suppose that the movement to the 
new equilibrium priofe is effected by a single intermediary (or 
group of intermediaries acting in concert), who works without 
either thought or expectation of rewai'd, so that the price at 
which he buys is that at which he sells. This provides a peda- 
gogically useful model of the adjustment of price towards its 
equilibrium level, though it is difficult to find any actual mar- 
kets in the real world to which it is a close approximation. We 
shall assume that the production period for firms is the same as 
the purchase period for households, each being equal to one 
week; that sales and purchase plans are made at the beginning 
of the week on the basis of the price that is expected to rule 
during it, and that once made these plans arc unalterable until 
the beginning of the next week. Let us now suppose that there is 
a permanent increase in demand at the beginning of week i : 
that is, that the demand curve in Diagram 41 moves from 
to D2D2. If firms and households have already laid their plans 
on the expectation that the price OF will rule, then during week 
I firms will supply the intermediary or merchant with 0/f yards 
to sell, and he will become aware (through orders that he is un- 
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able to satisfy) that this falls short of the amount that house- 
holds want to buy at OF per yard. For week 2, therefore, the 
merchant will plan to buy more from firms, but to induce them 
to produce more a higlicr price — say, OS — must be offered. 
If the price is fixed at OS for week 2, the merc hant will find that 
his experiences of the first week arc repeated though in lesser 
degree. He will plan a further increase in his purchases from 
firms for week 3, and these adjustments will continue until the 
price has reached Oa per yard, for only then will the flow of 
cloth in each week from firms to the merchant be just equal to 
the flow of cloth from him to :hc households. The description 
of what would happen on these assumptions if there had been a 
reduction in demand is similar and it is left to the reader. In this 
model, the price, in moving to the new equilibrium level, follows 
the path traced by the short-run supply curve between L and M. 

We may alternatively assume that tiu product is a perishable 
one, so that it must all be sold within the period in which it is 
produced. If we again suppose that the firms producing it expect 
the price OP to obtain in week i, they will plan to produce OQ^, 
If there is a spontaneous increase in demand at the beginning of 
week I from to in Diagram 42, then the price in that 
week will rise to UA, This increase in price may be effected by 
wholesalers or merchants, who are more or less aware of the 
enhanced demand, and who, desiring to maximise their net 
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revenues, buy ‘cheap’ and sell ‘dear’ to households. Or it might 
be the result of those households that were first in the queue 
acquiring from firms at OP per unit,' and rc-selling to those 
behind them in the queue, these transactions continuing until 
the price was such thlt no household possessing the commodity 
was willing to re-sell and no household wanting it willing to buy 
— that is, until the price had reached OA per unit. We may call 
OA the market equilibrium price, to distinguish it from the short- 
run equilibrium price like OP or OR. What will happen to the 
price in the weeks that follow will depend mainly on how firms 
revise their production and sales plans. We shall explore briefly 
what would happen if each firm always expected the price in the 
period lying ahead to be that which ruled in the present period. 

If each firm expects the price OA to obtain in week 2, then 
together they will plan to produce a quantity OB in week 2, for 
in the light of their price-expectations that quantity alone will 
promise to maximise their net revenues. When the quantity OB 
is actually offered for sale, the price per unit will fall to OC. If 
each firm expects the price to be OC in week 3, they will plan to 
produce OD — in week 3, then, the price must rise to OE. We 
can see from the diagram that, on these assumptions, the price 
will gradually approach the new equilibrium level, OR, The 
path by which the price moves from OP to OR can be seen more 
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clearly from Diagram 42(fl), where we measure time (in ‘weeks’) 
on the horizontal axis, and the price that actually ruled in each 
week on the verLcal axis. In this diagram, price is represented 
by and thesuflixes o, i, 2, ... oo denote weeks. 

The fact that prfee fluctuates, rather than rises monotopically, 
towards the new equilibrium level is a necessary consequence of 
our assumption about the basis of the price-expectations of 
firms. The fact that we have a convergent fluctuation in Dia- 
gram 42 is because the new demand curve, has a smaller 

slope at each price than the supply curve. If demand had had a 
greater slope than supply at each price, we would have had 
divergent fluctuations; if the tw-o curves had had the same slope 
at each price, there would liave be<’n lontinuoiis fluctuations. 
These two possibilities an* illustrated in Diagrams 43 and 44 
respectively. 

These consequences of our assumption that each firm expects 
this period’s price to rule in tlie lu^xt period are called the Cob- 
web Theorem, because of the appe^arance of the diagram on 
w'hich they are illustrated. Even if the other circumstances are 
favourable a perishcible commodity, no single producer of 
which can affect its price it is unlikely, however, that a ‘cob- 
web’ fluctuation will develop: soonei (^r later entrepreneurs 
must observe tliat ^^he assumption on w^hich they base thcii’ 
price-expectations is being proved wrong by events, and that 
periods of high and lovv^ prices alternate with one another. Once 
this is realised the lobweb fluctuations will be neutralised, for 
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the more perspicacious firms will expect price to be low in the 
next period if it was high in this period (and vice versa), and 
make their production and sales plans accordingly. If the de- 
mand for the product rises, driving its price up to OA in Diagram 
42, the price will probably fall monotonically in the ensuing 
periods, following the path traced by the range LM of the new 
demand curve. This sharp rise in the price of a commodity, fol- 
lowed by a continuing decline to somewhere above its initial 
level, is a not infrequent consequence of actual increases in de- 
mand. In practice, it is explained in part by the manner in 
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which firms revise their price-expectations (at^d it is on this that 
we have concentrated in our analysis above); it is in part due 
also to the fact that not all firms can employ more of the variable 
inputs — that is, can ‘move along’ their short-run supply curves 
— with equal ease. Those that are favourably placed can in- 
crease production quu-kly, but some time may elapse before 
others do so. Consequently, even if each firm knew what the 
equilibrium price was going to be, the quantity supplied would 
increase only gradually from period to period, causing the price 
to follow some path ^ ’ke / M, 
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SHORT-RUN DEMAND AND SUPPLY ANALYSIS: ITS USES 

The demand for, and the short-run supply of, a commodity 
explain the level towards which its price will tend while the 
firms’ activities arc circumscribed by past commitments. While 
the price is assumed to lie beyond the control of any single buyer 
or seller, the ultimate effect of all buyers and all sellers revising 
their expectations of what the price will be, and adjusting their 
planned purchases and planned sales accordingly, is the emer- 
gence of a situation in which all their expectations and plans are 
fulfilled. This explanation of the determination of relative prices 
in terms of demand and supply analysis has two main uses: first, 
it provides a number of headings under which we may con- 
veniently classify the causes of changes in relative prices; second, 
it helps us to predict the consequences of price controls, of taxes 
on commodities, and of other similar measures. 

Let us suppose that during the past month the price of eggs 
has risen as compared with the prices of all other things. A 
knowledge of elementary demand and supply analysis enables 
us to organise our ciuest for the cause of this event. If the relative 
price per dozen e\ggs has risen, the explanation must lie in 
changes in demand cyr in supply or in both of these. We have 
called the kinds of reason why demand or supply might change 
the ‘determinants’ or ‘conditions’ of demand and supply, and 
these were last listed on page 104 above: these provide us 
with a broad classification of the possible mediate causes of 
changes in relative prices. The next step is to discover which of 
these were operative. The system of classification that demand 
and supply analysis provides is, then, an aid to diagnosis: we 
observe the symptom which is a rise in the relative price of eggs, 
and the analysis tells us on what kinds of change we should focus 
our attention. 

The usefulness of a classification may be illustrated by a few 
examples from other disciplines. The Morris Minor (Series II) 
Operation Manual lists* the mediate causes why the engine will 
not start: the catalogue runs from the ignition not being switched 
on, or the petrol supply being exhausted, through fouled spark- 
ing plugs, to a dead battery. By checking through this list, the 
cause can be discovered. Again, Dr. John Gibbens in The Care 

* Third edition, page 25. 
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of Young Babies lists* the mediate caiiscs of why babies cry: 
they may be hungry, thirsty, wet, dirty, hot, sweaty, lonely, 
neglected, over-stimulated, uncomfortable, or in pain. By elimi- 
nation, the cause can be found, or, at least, the range of uncer- 
tainty may be narr^^)wed. 

None of these catalogues, of course, gives the idiimate cUus*. of 
the event that we arc seeking to explain. Thus, the engine may 
not start because the sparking plugs are fouled, or the baby 
might be crying because it is in pain. But these merely pose new 
problems rathei than provide solutions, for we must in turn try 
to discover why the plugs are oiling up or what is causing the 
pain. We may discover that the relative price ol'eggs has risen 
because the prefereiK cs of households (or them have become 
more intense; this in turn might be the result of any one of an 
almost innumerable list of causes, ranging from climate to 
caprice, and to explore furtlier we need anot^uT ( lassificatory 
system. Or the mediate cause might seem to lie in a rise in the 
prices of the variable inputs used by the egg ])roduceis: to pjobe 
further we can lure use the classifications implicit in demand 
and supj^ly analysis. Tl^e value ofa classification must be judged 
by the help it gives in unravelling the problem at hand, and on 
this test all the classifications that we have listed are tolerably 
good. They help us to localise the mediate causes of the event 
in whicii we are interested, and if w(! wish to probe further they 
suggest where we she ’d ]' )ok for mote information. If the plugs 
are oiling up,Msk a skilled mechanic; if the baby is in pain, take 
him to a doctor; if tasti^s and preferences have altered, consult a 
social psychologist or anthropologist. 

We have so far used demand and supply analysis to work from 
an event to its proximate cause, and we have seen that it un- 
doubtedly clarifies hindsight. The analysis may also be used to 
deduce from an event its probable cor.?>'‘quenccs. If wc observe, 
for example, that the price of noultiy feed has risen, or that the 
government has controlled the pi .ce of eggs or imposed a tax on 
them, we may, assuming cetera paria^ predict what will happen to 
the price of eggs. Whether or not our predictions are proved by 
events to have been correct will depend on whether the cetera 
have indeed remDined paria. Good economic predictions can 
never result from the mere mechanical application of the analy- 
♦ Third edition, pages 1 75"6, 
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sis, for in a developed economy most consequences have several 
causes. Before hazarding a prediction in practice, we must de- 
cide whether any of the other determinants of demand and 
supply are likely to change. The analysis tells us what things to 
look at, but our judgement of how they are likely to alter and of 
how we should weight the probable changes in different deter- 
minants before chancing a prediction of their net effect is more 
a matter of Teel’ — that is, of that rather rare ability to measure 
the incommensurable and add the non-additive. Bearing this in 
mind, we shall explore in a more or less mechanical way the 
probable effects of price controls and taxes on commodities. 

First, price controls. Let us suppose that there is an increase 
in demand and that the government makes it illegal for sellers to 
raise the price above its initial equilibrium level. At the legal 
maximum price {OP in Diagram 45), firms will plan to supply 
OH per period and this falls short by HJ of the quantity that 
households are planning to buy. If the price control is effective, 
this situation can continue indefinitely, for the households, or 
the merchants who serve them, dare not offer the higher prices 
that would alone eliminate this ‘excess demand’. If price is thus 
prevented from distributirig the quantity that is supplied of the 
commodity amongst all those who demand it, other methods 
must be found. Sellers may allocate the quantity OH amongst 
those desiring OJ on the basis of ‘first come, first served’, or they 
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might hoard it ‘under the counter’ andL distribute it on the basis 
of their personal feelings towards their customers or of their cus- 
tomers’ past purchases and behaviour. When there are maxi- 
mum price controls, some form of rationing is necessary, but it 
may be deemed socially undesirable that the choice of method 
should be left to sellers. In these circumstances, the government 
may issue to each household ration coupons, the value of each 
coupon being so fixed that all together they can ‘buy’ only the 
quantity of the commodity that is being supplied in each period. 

It may be that at the equilibrium price [OP in Diagram 46), 
the total revenue that most firms earn per period is not sufficient 
to cover their total costs of production, so that sooner or later 
the number of firms producing the commodity will be depleted 
by bankruptcy. There may be political, social, strategic or 
humanitarian reasons why this is deemed undesirable by the 
government. To prevent it, the price may be fixed or ‘pegged’ 
above its equilibrium level — say, at OS. At the legal minimum 
price OSy the firms will plan to produce OM \n each period, and 
this will exceed the planned purchases of households by KM, 
The individual firms, ^ whose financial straits led the govern- 
ment to fix the price at OS per unit, will not be able to accumu- 
late stocks at a rate of KM per period: if left to themselves, they 
will offer to sell at lower prices in an effort to dispose of their 
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total output in each period and the price will fall to OP. To 
avoid this, the firms may be required to restrict their planned 
outputs in each period to OK. Or the government may set up a 
central agency to buy KM in each period at the legal minimum 
price, and destroy it (as happened with Brazilian coffee in the 
inter-war years), or store it (as now happens in the United 
States with many agricultural commodities). If the latter, it may 
be hoped that the demand for the commodity will rise (or the 
supply of it will fall) in the future, so that the price OS will fall 
short of the then equilibrium level; if this should happen, the 
accumulated stocks could then be run down to meet the ‘excess 
demand’ for the product at the legal minimum price. 

Next, the efi'ects of taxes. Let us suppose that before the im- 
position of the tax the conditions of demand and supply are as 
illustrated by and curves respectively in Diagram 47, 

and that the equilibrium price is OP and sales and purchases 
per period each equal to OQ^. Let us now suppose that the 
government decides to exact a fixed sum (say, threepence) from 
each seller for each unit that he sells — that is, that a specific 
tax is imposed. The immediate effect of the tax will be to shift 
the supply curve due northwards through a distance equal to 
the tax per unit. For each seller will argue as follows: given my 
costs of production, I i^iall only plan to produce (say) 100 units 
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if I expect to receive is. per unit; now tha| the government exacts 
3d. from me for each unit that I sell, buyers must pay me is. 3d. 
per unit if I am to continue producing too units in each period, 
for it is only if they do so that I shall be left with the is. per unit 
that I must get if rr^y net revenue is to be at a maximum at this 
output. After the imposition of the tax, then, the ec[uilij)rium 
price of the commodity will rise to OR and the planned sales 
and purchases in each period will fall to OS. By comparing the 
initial equilibrium (L) with the post-tax e(|uilibrium (M) in 
Diagram 47, we can measure the cffV< ts of the tax. Buyers now 
pay PR ( -- AIT) per unit more for QS ( - LT) less of tlie com- 
modity; sellers now receive TWless per unit for their lower sales 
of OS in each period. In the post-lax ccjuilibrium, buyers expend 
OS MR per period; of this sum sellers pass on \\J\MR to the 
government and they are left with OiSA II '. In t(Tms of the dia- 
gram, of the tax of A/jV per unit that has been imposed, wc may 
say that AIT is ‘paid’ by buyers and 7 bV‘paid’ l^y sellers. 

When the tax is a relatively small proportion of the price of 
the commodity, it can be shown that the ratio of Jf?^to 7 
ctjual to the ratio of the elasticity ol' supply (in the range LJV of 
the supply curve) to the price elasticity of demand (m tlic range 
LM of the demand curve).* If we know^ these* relevant elasti- 
cities, wc could predict the relative impact ol'the trix on price 
and output: the less clastic is demand and supply, the l(\ss w^ill out- 
put fall and the more will pnee rise; tin* more elastic is dc ruand 
and supply, tlu! more* will output fall aial the less wall price rise.'|* 


"'In Diagram 47 , 
Therefore:, 
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In presenting demaijd and supply analysis and in examining 
some of its more obvious applications, we have tacitly assumed 
that in each period planned production was identical with 
planned sales, and planned purchases the same as planned con- 
sumption. Consequently, in our diagrams, the flows of produc- 
tion, sales, purchases and consumption were equal to one another 
in each period. If the commodity can be stored cheaply, this 
assumption is untenable, and when we drop it, other patterns of 
price adjustment than those we have already examined become 
possible. By way of example, let us suppose that there is a riscin the 
demand for some commodity and that its price starts to rise. We 
shall suppose also that this creates expectations in the minds of 
buyers and sellers that the price is going to continue to rise in 
the future. Since the commodity can be stored cheaply these 
expectations will cause a change in the distribution over time of 
purchases and sales. Buyers may still desire an even flow of con- 
sumption in each period, but they will plan to concentrate their 
purchases in the present when the commodity is relatively cheap 
at the expense of the future when they believe that it will be 
relatively dear. Purchases will exceed consumption now so that 
buyers accumulate stocks; planned purchases will fall short of 
expected consumption in the future when these stocks are being 
depleted. Sellers will plan to maintain or increase production 
and reduce sales now; in this way, they will build up stocks that 
can be used to supplement current production in the future, 
when (or if) their expectations are fulfilled. Thus^ if price is ex- 
pected to rise in future, the increase in present purchases and 
the curtailment of present sales will tend to raise the price more 
quickly now and so justify these expectations; the reduction in 
purchases and the increase in sales in later periods will arrest the 
rate of increase in prices — indeed, it may even cause the price 
lo begin falling and so create expectations of further price reduc- 
tions. 

If all this was initiated by a permanent rise in demand, it is 
probable that the price will ultimately settle at its new and 
higher equilibrium level. The path by which the price reaches 
this level may be similar to that shown in Diagram 42(a). Such 
paths are the more likely the less aware are buyers and sellers of 
the nature and strength of the true cause of the initial rise in 
price, namely, in our example, a permanent rise in demand. 
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PRICE determination: long-run 

In this chapter so far we have confined our attention to the 
short-run. If the demand for a commodity rises (or falls), the 
firms who are producing it are limited in their responses by 
the possession of fixed factors. As the past commitments that fix 
the quantities of certain factors at their disposal fall due for re- 
newal, firms will be able to make a more complete adjustment to 
the new demand conditions. In the remainder of this chapter, we 
shall examine the nature of these adjustments and describe how 
they are likely to aflect relative prices. 

In the short-run, the output of the product can only be varied 
within the limits set by the fixed plants of existing firms. In the 
long-run, the output of the product can be varied by the firms 
who are already producing it increasing or reducing their scale 
of operations by changing the nature and size of their ‘fixed’ 
factors; it can be varied also by new firms enteririg the industry, 
or by firms that arc already there retiring. We have seen in 
Chapter 3 that the range of choice facing an entrepreneur who 
is planning to enter or remain in an industry is summarised in 
his planning curve. Eacli entrepreneur will have a planning 
curve for each industry that he might enter. Given the price at 
which he expects to be able to sell each product, and his know- 
ledge of the methods by which it might be produced and his 
expectations of the prices of the inputs these require, he can de- 
duce the maxirrtum net revenue pei period he could get were he 
to decide to make it. He will decide to produce that product — 
that is, to enter that industry — that promises him the maximum 
maximorum of net revenue. The s^mc choice will faett an entre- 
preneur who has rid himself of all past commitments in an in- 
dustry, for he can choose whether he will remain there or set up 
in another industry. 

Let us now suppose that the demand for^ and short-run supply 
of, some product are as illustrated by the and SiS^ curves 
in Diagram 48, and that at the price OP and output per period 
there is long-run equilibrium — that is, were the price to 
continue at this level, no new firm would desire to enter this 
industry and^no existing firm would plan to leave it or vary the 
scale of its operations in any way. We shall presently describe 
how a position of long-run equilibrium may be reached. Let us 
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suppose that there is a sudden I)ut permanent rise in the demand 
for this prodiK l to and that the demand is generally ex- 

pected to remain indehniteJy at its new level. We shall assume 
also that no change is cxpe< ted to occur in the conditions of 
demand and supply in any other industry. In the short period, 
in whii'h no change in ( ithcr the number or size of firms is pos- 
sible, the price of the product will tend towcirds 01\, The level 
tow'ards which the prk c w'ill tend in the long-run will depend on 
the elasticity of the long-run supply curve. The path by which 
the price will move towards its Itmg-run equilibrium level will 
depend on the ex}:>eetations that each entreprenetir has about the 
price of the product and the prices of the inputs needed to pro- 
duce it, when he is making his long-run decision. 

We have shown (page loi above) that the long-run supply 
curve of a firm w^ill be perfectly elastic until the minimum point 
of its planning t urve is reached and that it will then rise, the 
rising portion coinciding with its long-run marginal cost curve^ 
Given tlie prices of the n'levant inputs, the elasticity of the rising 
part of the firm’s long-run supply curve wall depend on [a) the 
physical production possibilities, and [b) the ‘diseconomies’ of 
large-scale nian^igcment — that is, the probability that as the 
rate of output is increased, the problem of co-ordinating the 
activities of the greater variety and quantity of inf)uts that are 
required will tend to raise unit costs of production. The elas- 
ticity of the long-run supply curve of the product depends not 

122 



The Determination of Relative Product Prices 123 

only on these but also on the relationship Jbetwcen the minimum 
points of the planning curves of the different entrepreneurs who 
might enter the industry. If there are a very large number of 
entrepreneurs who might remain, or start work, in this industry 
in the long-run; if tljey all have the same expectations about the 
prices of inputs and if the minimum expected net revenue re- 
quired to induce each to enter this industry is tlie same, and if 
they are all equally knowledgeable about production possi- 
bilities and equally competent as co-ordinators, then their plan- 
ning curves will all be identical with one anotlier. When their 
long-run supply curves are added togi^ther, the resulting long- 
run supply curve of the product will be pcriectly elastic,* and, 
as we can see from Diagram 48, the price in ilu* long-run will 
return to its initial equilibrium level, OP, 

If the actual 01 potential cnlrepn iK-urs in the industry are 
not equally knowledgeable about production possibilities, or if 
they dilfer from one another in the ability lo nuik? d(‘cisions and 
determine policy, or if the minimum e\|)t‘CLed net rcvejiu(‘ 
needed to induce each to enl(T lh(‘ industry is not the same for all 
of them, then each will have a dilferent planning curve. The 
planning curves may differ in that tluhr minimum pt)inls come 
at different levels or at difl'erent outputs. TIk' minimum point of 
an entrepreneur’s planning curve may be at a relativ(‘ly high 
price because {a) he is unaw’are of some methods by which the 
product might be produced, or [h) he is less al)le than some of his 
fellows to co-oi’dinatc ecTee:iiv(“ly, or (r) he reepures a relatively 
large expected net revenue to attract him lo tliis industry. The 
minimum point of an cntrepreii mi's planning curve is remghly 
explained, therefore, by his relat've ‘elhciency' in the industry to 
which the curve relates and by his relative ‘eflic icticy’ in the 
other activities in which he might indulge: the less is the former 
and the greater the latter, the higherwill it be, and vice versa. 
In these circumstances, the long-run industry supply curve will 
be less than perfectly elastic, and the level towuirds which the 
price of the product will tend in the long-run will be lietween OP 
and OP^, In general, we may say that the supjily curve will be 
the more elastic, and the price will ultimately be nearer to OP , 

the smaller are the differences between the minimum points of 

* 

* rhe rising part of the firm long-run supply t urves n ill only begin affecting the 
shape of the long-run industry supply f'urvc at an inlinitrly large rat(' of output. 
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the individual planning curves; and the greater are these dif- 
ferences, the less clastic will be the supply curve, and the nearer 
will be the long-run equilibrium price to OP^, These conclusions 
arc illustrated by the curves LS^ and LS^ respectively in Dia- 
gram 48. , 

The points and P'/' represent long-run equilibria, 

for at each of these prices (on the appropriate assumption about 
the elasticity of supply) the quantity of the product that house- 
holds plan to buy would be the S'ame as the quantity that the 
firms plan to produce and sell in each period. At each of these 
prices, each firm’s output would be at the level that promised it 
the maximum net revenue, and there would be no incentive- for 
any new firm to enter the industry or for any existing firm to 
leave it. 

The path that price follows when moving to its long-run 
equilibrium level will depend primarily on each entrepreneur’s 
expectations about the prices at which he hopes to be able to sell 
his product and buy his inputs during the ensuing long period. 
The time taken for price to traverse this path will depend mainly 
on how quickly long-run decisions can be made in terms of 
calendar or clock time. Initially, we shall suppose that each 
entrepreneur expects the price at which the commodity is now 
being sold, and the prkes at which inputs can now be bought, to 
rule indefinitely, and that long-run decisions can be imple- 
mented quickly.* If (he industry is in long-run equilibrium at 
OP in Diagram 49, and if there is a rise in demand for the pro- 
duct to DgDg, the price will soon rise to OP^, the short-run 
equilibrium. As each firm makes its long-run plan on the assump- 
tion that OP^ will rule indefinitely, the planned output per 
period will rise to P^M^ when these plans have been imple- 
mented. This exceeds planned purchases by households at OP^, 
so that price will tend to fall, and as it falls, each firm will con- 
tract its output along its short-run supply curve. The price will 
therefore fall to OP^, where the new short-run supply curve, 

cuts DgDg. If each firm again supposes that the price of the pro- 

* A long-run decision niay be implemented quickly if time is measured in days, 
hours or weeks: yet once implemented, the long-run decision may bind the firm for a 
long-period of calendar time. It is probable that this assumption is reasonably true 
of retail trading, and of many industries that supply personal servigps. It may also 
be true in agriculture: thus, a farmer may plan in autumn to devote all his land to 
growing oats in the ensuing crop-year, and this decision, once made, will bind him 
for the ensuing calendar year. 
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duct will remain at togeth(‘r they will plan- a long-run out- 
put of period. This w^ill fall short of the planned pur- 

chases at the price OP^^ and price will tend to rise. As price rises, 
each firm will expand output along its short-run supply curve, 
so that the price w'ill tend towards the level OP^^ where the 
short-run supply curve of the industry when all firms have the 
fixed plant, etc., appropriate to the point on the long-run 
supply curve, ruts And so on. The diagram shows that 

there will be a convergent fluctuation towards the long-run 
ecjuilibrium price OPm that, given the elasticities of the 
D2D2 and LS curves, the rate at which price converges on OP^ 
will be the greater the more (hisiic are the short-run supply 
curves.* 

We would not expect to find the price of a product actually 
fluctuating in this way, and for three reasons. First, as many 
long-runs as there arc ‘turns’ in the ‘spiral’ must elapse before 
price reaches its long-run equilibrium level, and during this 
time it is likely that there will be changes in demand, techniques, 
input prices and the alternative opportunities open to entre- 

* If the short-run supply curves in Diagram 49 were all perft'Clly inelastic, 
Diagram 49 would be identical with Diagrams 42, 43 and 44. In the long-run we 
are unlikely to get either a divergent or a continuous fluctuation because (a) the 
long-run supply' curve will probably be fairly clastic; {b) even if LS is less elastic at 
each price than the short-run supply curves always have sorrie elasticity, and 

their influence will probably overcome the tendency' towards divergent or con- 
tinuous fluctuations. 
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prcneurs. Second, even if there arc no changes in the conditions 
of demand and supply, each entrepreneur is likely to revise his 
belief that the price will remain at its present level. Each entre- 
preneur will know that, while the price of the product lies be- 
yond his control, its level will depend on the total output of the 
product. In making a long-run plan, each entrepreneur may be 
awai e that others have made, or may suspect that others may 
make, similar plans, and that the price of the product will 
probably fall in the future. In df'ciding upon what plant to 
build he may therefore assume that the price of the product, 
wlicn the plant is in operation, will be somewhere below OP^, 
'J’hird, even if neiiluT of these reasons is operative, the price 
might nevertheless move more or less directly towards for 
long-run decisions are likely lo )>e implemented serialirn rather 
than simultaneously. When the demand for the product rises, 
some existing firms whos(' past commitments are lapsing, or 
some firms new to the industry, may make long-run plans. As 
thes(‘ ]3lans an* put into cHect, the price of the product will start 
falling. By that time, otlu'r firms may find it possible to make 
their long-run derisions, and in doing so they will be influenced 
both by the beliaviour of price since the rise in demand and by 
its existing lev('l. As they make and implement their plans, there 
will be a further hill iii price. In other words, it may take a very 
long time for th(' LS < urve in Diagram 49 to become fully opera- 
tive, and while it is becoming operative, the price of the product 
will be falling towards OP^ along the demand cuiVe D J).,, 

I.ONG-RUN DKMAXD AND SUPPI.Y ANALYSIS! ITSES 

Demand and supply analysis, in the long-run as in the short- 
run, has two main uses: first, it provides us with a number of 
headings under which wr may meaningfully classify the causes 
of changes in relative prices; and second, it helps us (though to a 
very modest extent) to predict the ultimate effects on relative 
prices of present events, like a growing demand for the product 
or the dis<overy of a new method of producing it. 

Let us suppose that during the past year or so, the price of 
eggs has continuously fallen as compared with the prices of 
other things. The analysis of this chapter tells us that the explana- 
tion must lie in changes in demand and supply. The price may 
have declined, for exam[)le, because demand has been falling, 
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with existing firms contracting their outputs along their short- 
run supply curves; or because demand rose some time ago, and 
the producers have been adjusting along their long-run supply 
curves; or it may be that the explanation lies in changes in the 
conditions of supply, which have caused rightward shifts in 
either the short-run or long-run supply curves, with demand 
conditions remaining unaltered. Our knowledge of the econo- 
mic history of the past few years may tell us whether or not de- 
mand has altered, and we liave seen earlier in this chapter how 
the analyses of Chapter i can help us to locate the proximate 
causes of the changes in demand tliat have* occurred. If we feel 
that demand has not cliangcd, and if, in addition, W(‘ observe 
that the miml)er c^f firms and their size (as measured by the 
amount of ‘fixed’ factors each employs) ha\e ii^mained more or 
less the sarn(‘, we can cotRlud(‘ that the fall in })ricc is largely 
due to rightward shifts in the short-run supply curve; and we have 
already shown how th(‘ analyses of Oiapter 2 oaii help us to dis- 
cov('r why this may have happened. If dcanand lias not changed, 
but if the number and/or size of the firms producing eggs iiavc 
risen, tlum the explari/ition of the* fall in price is probably to be 
found in a rightward shil't in the long-run supply curve. The 
analysis of Chapter 3 provides us with a classification of the 
reasons wdiy this might have happened: tlic determinants of 
long-run supply are (a) the methods or techniepu'S of production ; 
ib) the ]>ri<:es of the inputs that are recjuired; (c) the firms’ ob- 
jectives. 1 he discovery c»f a nc'w method of j)roduction wall 
lowRT the minimum })oiut of each firm’s planning (;urve and 
probably move it to the right, :br the urge to sec'k new methods 
of production springs from th. dc*sire to reduce costs. A fall in 
the price of inputs wall hav(‘ the same general clfcct. It may be 
that the input whosi' ‘price’ has fallen is entrepreneurship; this 
w^ould happen if theri^ were a fall in the maximum net revenue 
that entrepreneurs could expect to cam in industries other than 
egg production. Thus, if for som^' reason other agricultural acti- 
vities l)e<’omc less profitable, the price’ that each entrepreneur 
would w^ant for his sinwiccs in egg production w^ould fall. 

Long-run demand and supply analysis is more useful in 
clarifying Jiindsight than in inibrming foresight. If the govern- 
ment decides to subsidise the production of some commodity, we 
can make a fairly firm prediction of the short-run consequences; 
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the short-run supply cur7/c will fall vertically through a distance 
equal lo the subsidy per unit as in Diagram 50; the price that 
households pay will fall from OP to 0R\ the price that sellers 
receive will rise from OP to OS { — OR plus the subsidy per unit 
of RS), and sales and purchases will rise from OQ^to 0\V, Our 
prediction may be quite accurate, for the short-run, which we 
have defined in terms of operational time (that is, as time dtiring 
which certain changes can or cannot take place), can usually be 
related to a short period of calendar time or clock time, and the 
shorter the calendar time the greater the likelihood that demand 
and supply will not alter. In forecasting the more immediate 
effects on price and output of a subsidy, we may then be justified 
in assuming that the new equilibrium is reached by firms and 
households 'moving’ along their existing demand and supply 
curves. 

If before the subsidy is introduced, the industry is in long-run 
equilibrium at the price OP and the output 0(1, kind if in the 
light of the existing conditions the long-run supply curve is LS, 
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we may deduce (from a mechanical application of the analysis) 
that, if the subsidy continues, the price paid by households will 
ultimately fall to OM per unit and the output per period will 
rise to OL, with firms receiving ON ( = OM plus the subsidy 
MN) per unit. E^vents will only confirm this prediction if all 
other things remain unchanged while the adjustments in supply 
are taking place. The long-run adjustments, however, may re- 
quire months or years, and in the meantime the determinants 
of demand and supply will almost certainly alter: long-run 
changes, for example, may be occurring in other industries and 
the changes in the prices of their products v/ill affect the condi- 
tions of supply and demand for the commodity in which we are 
interested. It would be wrong to conclude, however, that long- 
run demand and supply analysis is valueless as an aid to pre- 
diction. In the first place, it helps us to deduce th(‘ ultimate effects 
on price of any once-for-all change in the conditions of demand 
and supply, ceteris paribus, ‘The only complcteor logical proce- 
dure’ is to describe ‘the action of any force by stating the final 
condition which it tends to bring about, the conditions under 
which it would cease to work’.* In the second place, while it 
seldom helps us to foresee what other changes will occur in the 
planning data of firms and households as the adjustments to 
some initial change arc proceeding, it docs provide an analytical 
framework within which these changes can be interpreted. We 
can, therefore, modify our initial prediction as events unfold. 

However, not all changes in the determinants of long-run 
supply are equally unpredictable: there are some that we, as 
economists, might foresee, ever though no firm in the industry 
may take account of them vhen laying its long-run plans. 
Economic history suggests that most industries that have ex- 
panded have at least two things in common. First, the develop- 
ment of new methods of production, and ol new variants of the 
product, usually proceeds pari passu with the expansion of the 
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industry; and second, that as the industry expands, the prices 
of some of its inputs tend to rise while the prices of other inputs 
tend to fall. 

During the last two centuries, the rate of technological de- 
velopment has been increasing more or lesjf continuously in 
most industries. In most developed economics, there is probably 
a general expectation that the flow' of new techniques and of 
new products will continue in the future, and this is almost as 
strong as the general expectation that the flow of foodstuffs from 
the farms or of textiles from the factories will continue. This ex- 
pectation would not by itself destroy the analytical and prog- 
nostic value of the concept of the long-run supply curve, for if 
all new developments were ‘acts of God’ or if tliey appeared 
from outside the industry, the long-run su])ply curve would re- 
main as a useful summary of entrepreneurs’ intentions. Each 
entrepreneur would make his plans on the basis of present tech- 
niques, and he would revise them as best he could as and wdien 
these random or stochastic developments occurred. In practice, 
however, technological research is increasingly b(‘ing carried 
out by firms, and the ‘production’ ofnew UH’lmiqucs and of new 
knowledge is planned in the same way and on the same prin- 
ciples as is the production of more tangible jirodiu ts. Tlu' plan- 
ning horizon for new niethods and new products may be longer 
than that for long-run plans of the kind wa' have already de- 
scribed. And the clioice of a ‘research’ plan dillcrs more in 
degree than in kind from the choice of a long-run production 
plan as described in Chapter 3: the ‘outputs’ are Icsk tangible 
and less predictable, but their ‘volume’ varies roughly with the 
quantities and the kinds of inputs (research workers and special- 
ised equipment) that arc used. Wt' may then think of the actual 
long-run plan that an entrepreneur makes (especially if he is 
engaged in newer industries like plastics, radio, television, 
motor-cars, etc.) as being the compromise, wdiich he considers 
potentially the most profitable, between the exploitation of 
existing methods and products and the quest for new^ methods 
and products. 

We have not space to pursue this matter further: enough has 
been said to show that in many industries entrepreneurs will 
seldom devote all their energies to ‘moving along’ their long-run 
supply curves as ,we have defined them; some part of their re- 
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sources will be devoted to shifting th(?!5e curves. Our long-run 
supply curves assume that all other things remain equal, but 
entrepreneurs will devote some eflbrt to making some of them 
unequal. Conceptually, there is a choice: first, we may treat 
each firm as being a multi-product firm in the long-run, plan- 
ning to produce both its existing product l)y existing methods 
and new methods or new variants; or second, we may view re- 
search as being the quest for a new input, the demand for which 
could be described in the same way as we shall later describe 
the demand for a machine or a factory building; or third, main- 
tain our definition of th(' long-run supply {:urve and assume that 
technologu al progress is cf)ntinuously tending to shift it to the 
right. We shall i lioose the last of th(‘S(\ for the present stage of 
knowledge about the cause s of technical pi ogress makes it 
almost impossible to posit ihr functional relationships that either 
of the other two would requin*. 'Phe long-run supply curve, 
then, shows us the long-run plan that an entrepreneur would 
make at a point in time at each pri(e at which lie expects to be 
able to sell his product; tix.hnical progress means that at each 
successive point in time, the long-run sup])ly curve will, ceteris 
panbus, be further to the light. 

As an industry expands, not only may new tciliniqui'S appear, 
but the pric(‘ that each firm must pay for some inputs may rise, 
while th(' ]:)ricc it has to pay for other inputs falls. Most indus 
tri(*s begin with a few firms, j^roducing a l elatively small output. 
They may eaMi pnxliu e the speiialisecl equipment they require 
or have it rnaclc to order by firms in other industries. In either 
case, the relatively sm*ill demcrid for the machine confines the 
firm that makes it to the production po^sibi[itics that lie at the 
western end of the relevant planning curv(‘, so that the cost per 
machine will lie relatively high, and its price will be relatively 
high also. As the industry grows, the dcanand for the specialised 
equipment and services that it rcquir<*s will rise also: the firm 
(or firms) that makes the macho for example, can then ‘move 
along’ its planning curve (assuming no change in techniques, 
input prices, etc.); the cost per machine will fall as the number 
produced rises, and hence its relative price will tend to fall also. 
Reductions in input prices that come about in this way are 
called external economies; they arc so-called because they are ex- 
ternal to each firm that demands these inputs. If industry A ex- 



132 Price Theory 

pands, and if as a consecfUencc the price of one of its inputs that 
is produced by industry B falls, this is an external economy for 
each firm in industry but it is the result of economics that are 
internal to each firm in industry for the rise in the demand 
for its product makes it profitable for each film there to ‘move 
along’ its planning curve towards its minimum point.* 

Examples of external economies spring easily to mind. As an 
industry expands, it may become profitable for new firms to 
specialise in collecting and disseminating market information, 
or in marketing the industry’s product, or in supplying it with 
consultant services. If the expanding industry is localised geo- 
graphically, the external economies may be more striking: its 
skilled labour may be trained at local technical schools (for at 
each school there may be enough pupils to make the employ- 
ment of a full-time teacher worthwhile), and the public, utility 
industries may evolve with it, being continuously adapted to its 
needs. In general, the external economies will be the greater (he 
less arc the differences between the products of the firms that 
enjoy them, and the more standardised are the inputs that are 
being demanded from other industries. 

If the demand for industry B\ product is initially large enough 
to enable each firm to produce at an output that lies at or be- 
yond the minimum point of its planning curve, then when in- 
dustry A expands, the price that it must pay for the input it buys 
from B will, ceteris paribus, remain the same if B\ long-run supply 
curve is perfectly clastic, and rise if it has any degree of inelasti- 
city. The tendency for the price of /?’s product to rise may, as we 
saw earlier, be offset by the development of new techniques of 
production. As industry A expands, the price that each firm 
must pay for the labour-service it uses, may rise also, and the 
extent of the rise in price will depend, as we shall sec later 


* In thf; situation described above, wc cannot assume', as we have been doing, 
that no single firm can affect the price at which its product is being sold. This 
assumption will only be valid (see infra^ Chapter 9 ) if, inter alia^ there is a very large 
number of firms producing the same product. This clearly cannot be the case ini- 
tially in the machine industry in the above example before the rise in the demand 
for its product; for if there had been a large number of firms then, there would 
already have been a strong incentive for each to expand output and so reduce cost. 
Initially, then, the quantity of industry product demanded per period by in- 
dustry A must have been less than the cost-minimising output for a firm in j5, with 
the existing techniques, etc. It may be, of course, that the expansion in A is so great 
that the quantity of B’s output demanded per period is large enough to support a 
large number of firms, each enjoying its internal economies. 
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{infra, Chapter 7) on the elasticity of, supply of each kind of 
labour-service to industry A, The labour costs per unit of output 
in industry A may rise, not only because each firm must pay a 
higher price per unit for labour-service of the same quality, but 
because, while the price remains the same, the quali^ of the 
labour-service that can be hired falls. Increases in price that 
occur for these reasons are called external diseconomies. They are 
so-called because they are external to each firm in industry A: 
the rise in the price of the input is not causf^d by the expansion of 
any single firm in A but is rather the consequence of the expan- 
sion of the whole industry. 

Analytically, the problems introduced by external economics 
and diseconomies are of the same order as those discussed on 
pages 124-6 above. There, we saw that if each firm planned for 
the long-run on the assumption that the price of the product 
would remain at its present level indefinitely, the ultimate effect 
of all firms implementing their plans would Ue to reduce the 
price of the product. Similarly, if each firm plans on the assump- 
tion that the price of each input will remain the same over the 
long-run, and if there are external economies or diseconomies, 
the ultimate effect of all firms implementing their plans will be 
a change in input prices. In both these cases, when the firms 
have put their long-run plans into effect, the actual net revenue 
which they will be earning in each period will differ both from 
that which they liad expected to earn before their plans were 
implemented, , and from tbc maximum net revenue they now 
feel they could earn were tliey to ])lan anew on the basis of 
existing input and product prices. There will ensue a period of 
adjustment and readjustment (like that illustrated in Diagram 
49) culminating, after many long-periods hav(! elapsed, in a 
new equilibrium in which all their expectations arc being ful- 
filled. 

SHORT-RUN AND LONG-RUN DEMAND 

Thus far, in analysing changes in relative prices, we have 
assumed sudden and permanent changes in demand, and sought 
to discover the pattern of supply adjustments over time, and its 
consequences. We have split time into three operational periods: 
first, the market period in which no revision whatsoever can be 
made in the output plan in response to changes in the firm’s ex- 
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pectations of the selling price of the product; second, the short- 
run, during which the output plan can be revised within the 
limits imposed by past commitments whose tangible embodi- 
ments are fixed factors; and third, the long-run, for which vir- 
tually no inputs are fixed, so that the fullest possible adjustment 
can be planned to changes in the expected selling price of the 
product. We have seen that if demand rises, price will rise to its 
highest level in the market period, that it will fall somewhat in 
the short-period, and that it will fall still further in the long- 
period, the cetera appropriate to each operational period rc- 
mdanmg paria. 

Wc have not so far sought patterns in the demand adjust- 
ments that occur as time passes. We shall do this now very 
briefly, for both the concepts and the analysis are analogous to 
tliose used for supply. We may define the market period for 
households in one of two ways, hirst, we may suppose that during 
the market period the quantity of each good that tlu^ household 
plans to buy cannot be altered: on this definition, the household’s 
demand for each good that it plans to buy will be perfectly in- 
elastic, so that if, on balance, prices are higluT llian the house- 
hold expected them to be when laying its plans, it will spend 
more than it intended during the market period, and save less, 
and vice versa. Secorvd, w(‘ may assume* that during the market 
period the planned expenditure on each good is unalterable: on 
this definition, the household’s demand for each good will have 
unit elasticity, and if in the market period the ac/ual prices are 
different from the prices the household expected t(,) have to pay 
when making its plans, the household will enjoy a lower satis- 
faction or ophelimity than it had hoped. 

The household, like the firm, may have past commitments 
that limit the extent to which its purchase plan can be revised 
while they bind it. The members of the household may have 
insured their lives and contracted to pay the premiums in quar- 
terly instalments, or they may be buying a television set or a 
motor-car on hire purchase and paying a fixed sum each month 
to the seller. In either case, the household will have certain fixed 
expenditures (the analogue of the firm’s fixed costs) in each 
period. If the relative prices of one or more of the goods that it 
buys should change, the household will be limited to the com- 
binations of goods that can be bought with its planned con- 
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sumption expenditure less its fixed expanses. Some adjustment 
in either the planned purchases of each Variable’ good or in the 
planned expenditure on it (or in both) will now be practicable, 
so that wc would expect the household’s demand curves for these 
goods to be rather ;jiore elastic in this ‘short-run’ than they were 
in the market period. When the household has rid itself of all 
past commitments like hire purchase agreements it may plan a 
full adjustment of its purchase plan to the new pattern of rela- 
tive prices. For most goods and services, wc would normally ex- 
pect the household’s long-run demand curve to be more clastic 
than its short-run demand curve.* 

The influence of demand on the behaviour of prices over time 
can be illustrated on a diagram similar to Diagram 48. In 
Diagram 51, LD and LS arc the long-run demand and supply 
curves respectively, and we shall suppose that initially the price 
is at the long-run equilibrium level OP, Let us now suppose that 
there is a sudden and pc'imanent fall in the loivg-run supply to 
L6V If is the ‘market-period’ demand curve, the immediate 
consequence will be a rise in price to OF,. As households make 
their short period adjustments, the short period demand curve 
Dg will become efrectiv(', and the price will fall to OFo. As their 
long period demand becomes operative — that is, as the LD- 
curve becomes the locus of alternative ])urchasc plans open to 
the households — th(! price will fail further to OFj,. I'hc use of 
the concept of long-run demand to predict the ultimate conse- 
quences of present events is subject to the same limitations as 

* The analogy between long-run demand and long-run suppl> decisions might 
be prc'bsed hirlher, though to doso woiil ' piovicle more analytical excitement than 
insight. We might, I'oj' example, classify ilie consumption po.s.si bill ties that are open 
to the household when luaLng a long-iun decisiori into ‘standards ol Hying’ or 
‘methods’ of consumption. The goods and services that the household might buy 
(its inputs) will vary both in size fyiartially true of liou.ses) and in kind (bicycle and 
motor-car, ice and a refrigeratcjr, coal fires and oil-lirecl central healing), from one 
‘standard of living’ or ‘teciinic|ue of consumption’ to another. Each standard ol 
living will have its owm set of ‘fixed’ inputs, like a house, a car, club-membership, 
school-fees, etc., and these will probably bulk the laiger the ‘higher’ is the standard, 
d’he Ic'vel of satisfaction that thehouselr Id would enjoy l an be varied within each 
standard by varying the cyuantities of tht ariable’ inputs U urrent consumption 
goods) that an* combined with the approyiiriatc Mixed’ inputs. Given the expected 
prices of all inputs, we could calculate the Icwcl and behaviour ol the planned total 
expenditure (both ‘fixed’ and ‘variable’) per period within each standard oHiving. 
Given the household’s expectations of its planned expenditure in each period and 
of how it expects this to behave, it will choose that standard of Hying that promises 
the maximum satisfaction piT period. II the household s satisfaction, like the 
firm’s revenue, could be cardinally ineasur<*d, the analogy might be pressed even 
furthc^r. 




Diagram 51 

were described on pages 128 seq. above. We might combine 
Diagrams 48 and 51 to illustrate the effects of long-run demand 
and supply adjustments on price behaviour over time. If wc did 
so, we would have to be very careful in interpreting our results, 
for the calendar time required for demand adjustments to take 
place may differ markedly from that required for supply adjust- 
ments. 

If 

CONCLUSION 

The quantity of a commodity that the firms that make it plan 
to produce will depend on their production p(?ssibilities, the 
expected prices of the inputs, their objective, and the expected 
selling price of it. The quantity of this commodity that house- 
holds will plan to buy will depend on their consumption possi- 
bilities (that is, their indifference maps), the expected prices of 
it and of all the other goods they might buy, their planned con- 
sumption expenditures and their objectives. If any one of these 
should alter, planned purchases and/or planned sales will change 
also. Economists have concluded that of all these the one that is 
the least stable over time is the expected price of the product. 
They have, therefore, isolated the functional relationships be- 
tween price and planned sales and between price and planned 
purchases, assuming that all the other things remain unchanged. 
These relationships are our short-run demand and supply curves 
respectively. We have shown how price will move to the level at 
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which these intersect, and how it will behave in response to any 
given (and unexplained) change in the determinants of demand 
and supply. In our long-run analysis, we have attempted to ex- 
plain the nature and direction of the shifts in demand and supply 
that might occur. T^hc range of choice, for example, from which 
the firm must choose the production possibilities within which it 
will confine itself for some time ihert^afier is not formless: the 
planning curves illustrate the pattern inherent in it, and from 
this pattern, inter alia, we derived tlie nature and direction of the 
changes that would take place in planned output and sales in 
the long-run. The notion of economies and diseconomies exter- 
nal to the firm described the patte rns that input prices might dis- 
play as firms implemented their long-run decisions. 

Wc shall see later that the concepts of demand and supply 
provide only rough and simplified approximations to the actual 
state of economic affairs. These arc sufficiently close approxima- 
tions to reality, however, to enable us to prechet the general 
direction in which relative prices will alter over relatively short 
periods of time. Even then, they will never tell us that a dozen 
eggs that is now twice as expensive as a pound of butter will be 
two-and-one-half times as dear in one month’s time; at best, wc 
may be able to say merely that the (‘ggs will be more or less ex- 
pensive than at present. In this way they are at least as useful to 
economists as was the scientist's index fmg(‘r to him before the 
invention of the thermometer. 

The longer fhe period for which wc wish to hazard predic- 
tions, the less valuable are these functional relationships be- 
tween expected price and planned output and purchases, for 
other things are likely to alter as well, and ^vc t an go only a little 
way towards predicting (or guessing) how these "other things’ 
will change. It may be that in a dynamic economy, like the 
United States, Germany, or in the United Kingdom, other rela- 
tionships than demand and supply — M’.ch, for example, as a 
relationship between expected pd; e and the rate of change of 
productive techniques — would be more useful. The present 
state of empirical knowledge, however, makes it at least as 
hazardous to posit such relationships as to proffer predictions on 
the basis of demand and supply analysis. 



CHAPTER 5 


The Purchase Plan of the Firm 


I n this chapter, wc shall describe the purchase plan of the 
firm and show how it will be revised if there is any change in 
the data on which it is based. In the next chapter, we shall 
describe the sales plan of the household and try to discover how 
it will be revised if the planning data alter. In Chapter 7, we 
shall show how the relative prices of the things that firms buy 
and households sell (that is, of productive services) are deter- 
mined, as firms and households implement their purchase and 
sales plans respectively. Throughout the last four chexpters, we 
have generally beem assuming that the prices of productive ser- 
vices were given and we have concentrated on explaining why 
the price of a product might change as compared with the prices 
of other products and as compared with the prices of productive 
services. In this and in the next chapter, we shall generally as- 
sume that product prices remain unchanged, so that our analysis 
in Chapter 7 will explain changes in the relationship between 
input prices and between them and product prices. In Chapter 
8, we shall combine tlu' analyses of Chapters /j and 7 to illustrate 
the simultaneous determination of the prices ol’ products and 
productive services. 

The quantities of each of the inputs that a firm plans to hire 
or buy and the price per unit that it expects to have to pay for 
each of them are set out in its purchase plan. In Chapter 2, we 
described the general form of the purchase plan {supra, pages 
45-8), and illustrated diagrammatically why a particular pur- 
chase plan was chosen by the firm {supra, pages 50-70). It will 
be recalled that we developed the analysis in three steps: first, 
we delineated the production possibilities open to the going 
firm (that is, its isoquant map); second, when given these and 
the prices that it expected to pay for its variable inputs, we 
showed what quantities of the latter the firm would plan to use 
to produce each output; third, when, in addition, we were given 
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the expected selling price of the product, we were able to show 
what output the firm would plan to produce and sell in each 
period to maximise its net 1 evenue. In other words, this last step 
illustrated the simultaneous choice of a purchase plan and of a 
sales plan (see suput, page G9). From Chapter 2, it is clear that 
the purchase plan that a firm will make will depend first, bn the 
production possibilities tliat are open to it; second, on the ]>rkcs 
of the productive services; third, on the expected selling price 
of the product; and fourth, on the firm’s objective. 

We might proceed in this chapter in precisely the same way 
as we did in Chapter i. There we show(‘d how the purchase plan 
of the household would be revised if any one of its determinants 
altered, all th(^ others remaining tlu^ same. We then derived the 
l elationship between the quantity of a good that the Jiousehold 
would plan to buy and its ])rice, ceteris paribus -- that is, the 
d(‘mand for the good — and showed how it would alter if tastes 
and preferences, or tlie prictr of another good, ‘or the planned 
consumption cxjienditure should change. It w^ould be both 
tedious and repetitive to follow the same steps here. Instead, we 
shall concentrate immediately on deriving the firm’s demand 
for a productive service, and deduce how it will alter when the 
other data change. We shall suppose first, tlnit the firm is con- 
fined to the range of production possibilities that can be achieved 
by varying only a single input; next, that the quantities of two 
inputs can be varied, wdnlc the quantities of all the others are 
fixed; and lastly, that all inputs iiic variable. This progressive 
widening of the production possibilities that are open to the 
firm corn'sponds roughly to a h ugthening of the period of opera- 
tional time; the first two correspond to the short-run and the 
third and last to the long-run. 

THE SHORT-RUN DEMAND CURVE! ONE VARIABLE INPUT 

Let US suppose that th(' quantities of aU inputs but T are fixed, 
so that the firm is confined to iUr production possibilities lying 
on MM in Diagram 24. The relationship between the input of T 
and the output of the product that is implicit in this line is 
shown explicitly in Diiigram 25. If we are given the expected 
selling price of the product, this graph can be translated into a 
relationship’bctween the input of T and the firm’s total revenue. 
This latter is drawn in Diagram 52 : as the input of Tis increased, 




Diagram 5*2 

the firm’s revenue for a while rises more than proportionately, 
and then less than p^porlionately, because the relationship be- 
tween the input of T and the output ot the product follows the 
pattern described by the Law of Non-Proportional Returns. If 
wc are now given the price per unit, j, that the firm must pay for 
T, wc can graph the relationship between the quantities of T 
that are used and the total exjoenditure on their purchase. This 
is shown by the straight line OV, and in our example, where T 
is the only variable input, it will be the firm’s variable cost curve.* 
Let us suppose that 0^ represents the (‘xpenditure on all the 
other inputs, the quantities of which cannot be varied: the total 
costs will then be represented by which is distant from OF 
at each input of T by the fixed costs 0^. The firm, desiring to 
earn the maximum net revenue per period, will plan to employ 
Ot of T, for only then will the difference between the expected 
revenue and costs be greatest. The information portrayed in 

* Here, the phrase ‘variable cost curve’ is not used in the same sense as in Chapter 
2. In Chapter 2, ‘variable costs’ meant ‘variable costs per unit of output’. Here, it 
means ‘variable costs per period for each level of input’. 

■f ‘Total costs’ is not here given the same meaning as in Chapter 2. The difference 
between the two mca’nings is the same as that described in the previous footnote. 
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Diagram 52 is identical with that shown in Diagram 28: the 
latter shows the behaviour of total revenue and variable and 
total costs as output is increased, the former the behaviour of 
these same magnitudes as more of the variable input is used; and 
in both, the expecte.d selling price of the product, the price pf 
the variable input, and the pattern of production possil)11ities, 
are data. 

We see from Diagram 52 that the firm in our example, with 
its given expectations about product and input prices, will plan 
to buy Ot units of Y per period. If for any reason there is a change 
in the entrepremairis expectations about the price he must pay 
for the variable input T, tlien the purchase plan will be revised. 
If the price falls to tlie variable and total cost lines will fall to 
0 \\ and respectively; since th(‘ relation between inputs of T 
and output, and the expected selling price of tlie product, arc 
unchanged, the total revenue cur\e will remain the same, and the 
entrepreneur will now plan to buy 0 /, of Y pn* period. If the 
price of Y were to rise from its initial k'vel ofjv tojv., per unit, 
the variable and total cost lines will rise to OF, and 
the firm will plan to buy Ol^ of Y per period. By drawing in the 
appropriate variable and total cost lines, we can discover the 
purchase plan that the firm would choose at each price at which 
I^might be bought. It is clear from the diagram that the planned 
purchases of Y will be the greater (h(! lower is the expected price 
of Y^ and they will be the lower the higher the expected price of Y. 

At a price of^., p('r uint, the total cost line just touches the 
total revenue curve at . 4 , and the maximum net revenue that the 
firm can earn is zero, and this it can obtain by employing Ot^ of 
Y per period. In these circumstances, the ::alc of the output that 
0^3 of Y produces, when combined with the firm’s other factors, 
will yield a revenue that is just large enough to remunerate all 
the factors that are being used. If the price of Y were to rise 
further to >’4, it would still be worth the firm's while to continue 
in production while the contr;‘( with the other, and fixed, 
factors remained binding, for by »eJling the output that Ot^ of Y 
produces the firm will earn a revenue that covers its variable 
costs and makes some contribution to its fixed costs. If the price 
of Y were to rise to per unit, the variable cost line would just 
touch the total revenue curve at if, and the firm will just be in- 
different as between continued operation and closure. If it stops 
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production, it must find its fixed costs of 0 ^ per period; if it 
hires Ot^ of T and sells the resulting output, its revenue will fall 
short of its total costs in each period by the same sum of money.* 
This relationship between the planned purchases of Y and its 
expected price that we have deduced from Piagram 52 is called 
the firm’s short-run demand for T. In Diagram 53, we measure 
the expected price of the variable input T on the vertical axis, 
and the planned purchases of Y on the horizontal axis. When our 
deductions from Diagram 52 arc plotted between these axes, we 
have the demand curve for Y. This curve shows us the quantity 
of Y that the firm would plan to buy at each price at which 
Y might be bought, with its given production possibilities and 
objective and its contractual obligations to other factors, and its 
ffiven expectations about th(^ selling price of its product, 
r The derivation of a firm’s demand for a productive service 
may be illustrated in another way. from tlic relationship be- 
tween quantities of input that arc used and total output in 
Diagram 54 (which is identical with Diagram 25), wc can dis- 
cover the average physical productivity and marginal physical 
productivity of 2 V[* The average physical productivity \APP) is 



Diagram 53 

* Compart' pages 70 2 above. 

t The label on the vertical axis in Diagram 54 - namely, cxpt-cicd output per 
period — applies only to the total product curve. For the average product curve, 
the vertical axis should be labelled: ‘output per period per unit of input per period’; 
and for tlic marginal product curve, it should be labelled: ‘change in output per 
period per unit change in input ptT period.’ 
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equal to the total output divided by the uumbcr of units of r that 
are used to produc e it : thus, (he .l/V^of'eai h unit wlien OJV of T 
arc being used is e(]ual to or iJu* slope' of the line OS. 

When this calculation is made for each input of T and the re- 
sults plotted and joine'd together in Diagram 54, vve have the 
average physical productivity turve of 7 'lie average physic al 
product per unit of T rises for a while as more of T is used, 
reaches a maximum and then declines. 'I’his is a consc^quence of 
the shape of the total product curve, which is (‘xplained in turn 
by the Law of Non-Proportional Returns. I 1 ie marginal physical 
productivity (AIPP) of a unit of Lis the increase in the total 
product caused by tlie use of that unit: if, for c'xumple, when 10 
units of T arc employed the tc lal produc t is 200, and wlum 11 
units arc used the total product is 209, tiicn tlie marginal physi- 
cal product of the eleventh unit of Lis 9 units of the product. 
When we calculate the MPP at each input of L in Diagram 54 
and graph our results, we get the marginal physical productivity 
curve of L. This curve has the same shape as the APP curve and 
it cuts the latter at its maximum point.* 

* Why this is so ciin bt' shown gcornctrirally. Tho APF at any input of 7 is equal 
to the slope of the line drawn from the oiigin to the jjoint on the total product curve 
at that input. In Diagram 54 , APP is at a maximum wlum of /'is being used, 
for the line OC is steeper than any f)iher ‘;traight line drawn from the origin to the 
total product curve at any othi r input of 7 . At O.-ViDhc MPP is equal to the slope of 
the tangent to the total produc t curve at C. Since this tangent must eoineide with OC, 
at this input of 2 'the marginal and average physical pioductivities must be the same. 
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(jThe average and n;^arginal contributions which different 
quantities of Y make to the firm’s revenue can be calculated by 
multiplying the APP and AIPP of each unit of J^by the expected 
selling price of the product. These average and marginal revenue 
productivity curves arc drawn in Diagram,. 55: they have the 
same general shape as the average and marginal physical pro- 
ductivity curves in Diagram 54, and for the same reasons. If the 
firm expects to buy the input T at a price ofjv per unit, it will 
plan to employ Oi of Y. I’his corresponds to the input Oi of Y in 
Diagram 52: there, at the input 0 /, the slope of the total revenue 
curve (which is ecjual to marginal revenue productivity of the 
0 /-th unit of Y) is the same as the slope of the variable or total 
cost line (which is ec[nal to the price per unit of Y). In Diagram 
55, the equality between marginal revenue productivity and the 
expected price of T, when net revenue is at a maximum, is 
shown explicitly. We may confirm more directly that net re- 
venue per period is greatest when Ot of Y is being used: for 
marginal revenue productivity measures the amount by which 
total revenue increases when the input of Y is increased by one 
unit; the amount by which the firm (‘xpqcts its total costs to rise 
if one more unit of Y is employed is equal to the price of Y per 
unit. By employing an extra unit of T beyond 0/, it is clear from 
Diagram 55 that thcVfirm would add more to its costs than it 
would to its revenue. By doing so, the expected net revenue per 
period would be reducc:d. Similarly, if the firm used one unit 
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less of Y than Ot^ more would be subtr^lcled from revenue than 
from costs: by reducing the quantity of 1" that is used, therefore, 
the expected net revenue would be reduced also. If the expected 
net revenue would be less at inputs of T greater and h'ss than Ot, 
then it must be at a maximum when Ot of I'^is being set to work 
with the firm’s other factors in each period. 

We can show in the same way that at an exi)ectecl price of^i, 
the firm will plan to use of T; at r.,, Ok, and so on. At an 
expected price of >>3, the firm will employ O/3: when it is doing 
this it will earn a total revenue of ()lf(. ( - O/3 units of Y muh 
tiplied by the average revenue productivity of each unit, kB), 
and its total variable cost wall be tiu' din'erence between 

these, will just be eciual to the firm’s fixed costs. If Y is 

expected to cost jc per unit, the firm will h(* indifferent as be- 
tween continued production ancUlosuic, fin* the total levenue it 
would expect to earn when using fl/- of v\ould be just suffi- 
cient to pay for 0 /-, of Y at )>5 per unit. It follow^, then, that that 
part of the marginal revenue ])roductivity curve which lies 
below^ the maximum point of tlu^ averagi* revenue productivity 
curv(! in Diagram 55 is the fiian’s demand curve for 2", and is 
in all respects identical with the d(‘mand curve drawn in Dia- 
gram 53. 

It must be emphasised that Diagram 55 is wliolly derived 
from data portrayed in Diagram 52, so t lint it can add nothing 
to our knowledge. We may, if we wish, describe the firm’s ])ur- 
chase plan foi* input 1 as that which equates the marginal rc 
venue productivity of Y with its price. If w e do so, however, we 
are merely saying in another w ty that the firm ( hoos'vs that pur- 
chase plan wdiich, ceteris paribiL^^ promisr s tic" maximum net re- 
venue per period. If W'c question the emjiirh al validity of the 
former statement — that is, whether or rK)t a firm consciously 
strives to equate the marginal revenue jiroductivity and price of 
the input — we are questioning the vaiulity of the latter. J 

We have so far described tli - direction in which the planned 
purchases of the single variable input Y will alter if there is a 
change in its expected price: the higher the pi ice the smaller the 
purchase, and vice versa. Firms’ inputs may be classified accord- 
ing to the extent to which the quantities of them that are bought 
will vary following changes in their expected prices. I his re- 
sponsiveness of the planned purcha.ses of an input to changes in 
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its expected price is called the price elasticity of demand for the 
input. The way in which the planned purchases of T respond to 
a change in its price is illustrated by the demand curve in Dia- 
gram 55. The strength of the response of the quantity demanded 
to changes in the price is measured by dividing the proportionate 
change in quantity demanded by the small proportionate change 
in price. In Diagram 55, if the- price w^ere Oy, Ot would be 
bought, and if it were Ot^ would be bought. The price 
elasticity of demand for Y in this range is, then : 

7/ _ _ jyy^ 

" ' Oil Oy 

Mathematically, the price elasticity of demand for an input will 
be negative; conventionally, we speak of it as if it were positive. 
The price elasticity of demand may have any value l^etween 
zero and infinity. If wc wish to speak of this elasticity qualita- 
tively, we shall adopt tin* same conventions as for the ])rice 
elasticity of demand Ibr a product (see supra^ 36). Its mean- 
ing and usage are subject to C|ualifications similar to thos(‘ set 
out on pages 36-7 above in Clhapter 1 . ^ 

The price elasticity of demand for T in our example, where T 
is the only variable iiiput, clearly depends on the shape of the 
marginal revenue productivity curve, which has the same shape 
as the marginal physical productivity curve, which in turn de- 
pends on the shape of the total product curve. The ultimate ex- 
planation of the elasticity of demand for T must 'then lie in the 
pattern of production possibilities open to the firm when 2" is the 
only variable factor. The more rapidly does the rate of rise in 
output diminish as more of 2 is used, the less elastic will be the 
demand for T, and vice versa. 

The relationship that we have called the demand for input T 
shows us the quantity of T that the firm, in our example, would 
plan to buy at each price at w^hich I" might be bought, when the 
production possibilities that are open to it, the contractual obli- 
gations that fix the quantities of all the other factors, its objec- 
tive, and the expected selling price of the product, arc all given. 
We shall now briefly examine what would happen to the de- 
mand for T were any one of these to alter. 

First, the effects of a change in the production possibilities. 
If the quality and kind of the fixed factors had been different 
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from what they are in our example, we,shou]d have a different 
relationship between total output and inputs of T, If the firm 
had had more of the same fixed factors, the total, average and 
marginal physical productivities of each quantity of T would 
have been greater jhan in Diagram 54, and the demand curve 
for T would have been to the right of its position in Diagram 55, 
and vice versa. If the firm had had other kinds of fixed factors at 
its disposal, we can say little more tlian that the total, average 
and marginal productivities of f*, and therefore the demand 
for Ty would have been diflerent from what they arc in our 
diagrams. 

Second, the effects on the demand for T of a change in the 
firm’s objective. The market de mand for 2 ^ is what it is in our 
example because we have assumed, inter alia, that the firm strives 
to maximise its net revenue per perif)d. If the firm nought to 
cover its total variable costs in each peiiod, its demand curve 
for 2"' would be the falling portion of its average revenue produc- 
tivity c urve. If its aim were to cover its total costs of production 
in eac h period, then the demand curvt‘ for 2 would be a curve 
lying directly below tlie falling part of the average revenue pro- 
ductivity curve and asymptotically approaching it as the input 
of T is increased.* 

Third, the effects of a change in the expected selling price of 
the product. If the price of ihc product rises, the marginal re- 
venue productivity will be greater than it was before at each 
input of T, fov to obc in it the marginal physical productivity 
(which is unchanged) is being multiplied by the higher expected 
selling price of the product. F ich point on th(' demand curve 
for Tin Diagram 55 will move due northwards, so that the new 
demand curve for T will lie to the right of its original positic»n. 
Conversely, if the expected selling price of the product falls, the 
demand for T will fall, and the firm will plan to employ less of T 
at each price than before. 

Lastly, the effects of a revision in the firm’s contractual ar- 
rangements with its fixed factc‘rs. We shall deal later in this 
chapter with the consequences of a change in the quantity and 
quality of the fixed factors that widens the range of production 
possibilities open to the firm. The only contractual revision that 

Compare page 8o above, where the effects on the supply of the product of a 
change in the firm’s objective arc examined. 



1 48 Price Theory 

will not alter these lattgr is one that affects only the size of the 
fixed costs. If the firm has not been covering its fixed costs for 
some time, the fixed factors may voluntarily accept a reduction 
in their rewards to enable it to remain in business. Or the firm 
may have gone into voluntary liquidation ^^nd its fixed factors 
may have been bought by another firm at their current valua- 
tion: the firm that bought them, therefore, will have lower fixed 
costs per period. Revisions of this kind, however, will have no 
effect whatsoever on the market demand for the single variable 
input: for provided the quantity and quality of the fixed factors 
remain unchanged, the demand for tlic input is in no way de- 
pendent on the fixed costs. A change in fixed costs arising solely 
from a change in the rewards paid to the fixed factors will, how- 
ever, alter the length of time for which the firm’s market de- 
mand for Y can be maintained. 

THE SHORT-RUN DEMAND CURVE : 7’ WO VARI A15EE IN PUTS 
The production possibiliti(‘s open to a going firm with two 
variable inputs arc* illustrated in Diagram 21. Given the prices 
of tlie two variable inputs, X and Y, we/.an draw iso-cost lines 
each showing the different combinations of A and T that can be 
bought with some sum of money. When the iso-cost lines are 
superimposed on the isoquants, as in Diagram 27, the points of 
tangency between them show the maximum output that can be 
obtained for each sum spent on the variable inputs — or, in 
other words, the minimum variable costs of different outputs. 
When these ‘minimum cost’ combinations are joined together, 
we have the expansion path, and from this we can derive the 
relationship between output per period and variable costs that is 
graphed in Diagram 28. Given the expected selling price of the 
product, and the firm’s desire to maximise its net revenue, we 
can discover the output that the firm will plan to produce and 
sell in each period. And knowing the output that promises the 
maximum net revenue, we can discover the quantities of X and 
Y that the firm would use to produce it by referring back to 
Diagram 27. With all this we arc familiar from Chapter 2: our 
problem now is to discover how' the quantity of either of the 
variable inputs that the firm uses to produce its net-revenuc- 
maximising output will vary as its price changes — that is, to 
dlirive the demand curves for X and Y. 
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In Diagram 56, Oisi is the expansion path at the initial prices 
of JTand T, Let us suppose now that the price per unit of input X 
falls, the price of Y remaining the sam(^ A larger quantity of A' 
can now Idc bought for each sum of money, so that each iso-cost 
line in the diagrary will be rotated anti-clockwise about the 
point where it cuts the vertical axis: that is, swivels to 

LijV*!, L2M2 to L2JV2, and to on.* I'hc expansion path, now that 
X is relatively cheaper, will be In Diagram 57, we have 
drawn the relationships (that arc implicit in the expansion 
paths OEi and 0E<^ between total variable costs and output. 
It can be seen that as a result of the fall in the price of A", the 
total variable cost curve shifts to the right, for ('ach iso-cost line 
in Diagram 56 now touches a higher isocjuaiit — 01, in other 
words, the variable cost of each output is now less than before. 
The line OR in Diagram 57 show’^s the relationsJiip between out- 
put and total revenue at the given expected selling price of the 
product. At the initial prices of the inputs X and T, the Arm 
will plan to produce and sell OSi of its product per period, and 
from Diagram 56 we can read off the quantities of A’ and T that 
it will plan to employ to.produce this output; at the new price for 
X, when the total variable cost curve is TVC^, the firm will plan 
to sell OS.^ per period, and from Diagram 56 wc can discover 
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* To keep the diagram simple, we are assimiing that iIjc in iIh' price of A' is 
such that each new iso-cost line iouchc,s one of the isoquants that are already drawn 
in the diagram. 
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Diagram 57 

what quantities of X and T it w’ould plan to use wlicn doing so. 
It is dear that ihe firm will employ more of A" at its new and 
lower price. In a ])recisely similar way, we can discover what 
quantity of A’ the firm would plan to buy at each other price at 
which A" might be bought, and so obtain the demand for X, We 
will find that the planned purchases of X will vary inversely 
with its expected j^rice. ^ 

The price elasticity of demand for X will be the greater the 
further is the new expansion path OE., to the right of The 
extent of the shift in the expansion path will depend on the shape 
of the isoquants, and this can be confirmed froiTa the figures in 
Diagram 58. In Figure {a), the marginal rale of technical sub- 
stitution of A" for T (or of T for X) falls off rapidly* — that is, 
the isoquants are highly convex wdien viewed from the origin; 
when the price of A’ falls, the iso-cost line shifts from LAI to LX, 
and the firm will redistribute its expenditure on the two inputs 


ISO 




so as to buy more of both. When a fall in tlie [h ice of one of the 
variable inputs causes more of both to be bought, we say that 
the two inputs are complementary. In Figure (r), the isoquants 
are relatively flat — that is, the Jiiarginal rale of t^'chnical sub* 
stitution of for Y (or/)f F’for A^) det;lines slowly; when A" be- 
comes relatively cheaper, the firm will re-allocate its expenditure 
between the two inputs in such a way as to buy more of A' and 
less of T, When this occurs, we say that the two inputs are sub- 
stitutes for one another in production. Figure [h) lies l>etwccn 
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Diagram 58 (c) 


Figures {a) and (c ) ; in it, the inputs X and T are neither mainly 
substitutes nor mainly complements.* We conclude that the 
price elasticity of demand for X will be the greater the more easily 
can X be substituted for T in production, and vice versa. 

* The maximum output that can be obtained by spending some given sum of 
money on X and 7 at their initial prices is achieve d when OA of X and OC of T are 
bought. When X becomes relafively cheaper, the output-maximising combination 
of A’ and 7' that can be bought with the same sum of money is OB of A" and OD of 
T. 'iliis change in the output-maximising (or cost-minimising) combination of X 
and Tcan be regarded as a inovcnKmt from /I'l on the lower isoquant to Ag on the 
higher: and this, in turn, may be siewed as the resultant of two Ibrces. First, now 
that the price of A" has lallen, the firm can obtain a higher output for the same ex- 
penditure on inputs. It is as if the relative prices of X and 1' hr-d not altered, and 
planned expenditure had risen. The iso-eost lines AjA/j in Diagram 58 illustrate 
the operation of this force, and its direction and strength are represented by the 
portion h\R of the expansion path OE^. We shall call it the expansion or scale effect: 
if it operated alone, the firm would plan to buy OE more of 7' and AE more of X. 
Second, the firm must next decide how the increase in its purchasing power, now 
that AT is relatively cheaper, is to be distributed over the inputs X and T. The firm 
wall always buy more of A' and less of T. This second force is called the substitution 
effect; it acts along the higher isoquant and its direction and magnitude arc repre- 
sented by A/fg- By itself, the substitution effect would induce the firm to buy EB 
more of X and FD less of 7\ The change in the planned purchases of T is then ecpial 
to CF (the S('ale effect) minus FD (the substitution effect). In Diagram 58(«), the 
former is much larger than the latter; in Diagram 58(c) the latter is larger than the 
former. For input A’, the scale and substitution effects both work in the same direc- 
tion. We may say then that the inputs X and T are complements when the scale 
effect of a relative fall in the price of X on the planned purchases of T exceeds the 
substitution effect, and that they arc substitutes when the substitution effect on T 
is greater than the scale effect. 

The reader should compare this note with pages 21-3 above. The fact that the 
isoquants become progressively further apart as we move north-eastwards in the 
diagram means that the scale effect on X will never be negative — that is, that we 
have no ‘Giffen’ inputs. 
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The derivation of the demand curve fpr input X may be de- 
scribed in another way. In Diagram 59, two isoquants are drawn; 
the lower shows the combinations of X and T that would, 
promise ‘<2’ units of the product per period, and the higher 
those that would yield {a^ i) units per period. Let us suppose 
that the firm is initially employing OR of yV and 0 T of 1 to pro- 
duce 'a' units in each period. The output f)er period can be 
increased by one unit by using RS more of X and the same quan- 
tity of T, or by employing TlLmon* of T and the same quantity 
of X We shall call RS the marginal input of X {MT), and TW 
the marginal input of T The marginal rate of technical 

substitution between A" and Tin the range CD of tin* higher iso- 
quant is: 

MR y - BCjBD v- RSj TW MTJ MI^ ( i ) 

We know (see supra^ Chapter 2, page G3) thaf when the costs 
of producing units per period are at a minimum, the 

marginal rate of technical substitution of X for 7 ' is equal to the 
ratio of the price of T to the price ol'A’, that is: 

MRTS^^y- MUMIy -pJp. ( 2 ) 
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* The concept of ‘marginal input’ is borrowed from T. Scitovsky, Welfare and 
Competition^ London, George Allen & Unw'in, 1952, pages 122-6. 
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Now, the marginal input of a factor is the reciprocal of its 
marginal productivity: for the marginal productivity of JT, for 
example, is equal to the increase in the output per period that 
results from the use of one more unit of and the marginal 
input of X is the number of units of X required to increase the 
output per period by one unit. Thus, if MI^ is equal to 2 units, 
then MPj. is equal to L We can then translate equation (2) above 
into a relationship between the pi ices of inputs and their mar- 
ginal productivities: wlien the costs of producing +-1) units 
per period are being minimised, then: 

(3) 

That is, pJMPx (3^) 

This equation will be true at each point on the firm’s expansion 
path and at each output on its variable cost curve. 

The relatiorishij) Ix'tweim marginal inputs and input prices, 
shown in equation (2) above, can be rewritten as follows: 

p,, MI,- p,. MI, (4) 

Piacli side of this equation is ('qual to the amount by which the 
total variable cost would rise if output were increased from 
units to {a-i 1) units per period — that is, each side is equal to 
the marginal cost of producing the {a f i)-th unit. Heme: 

p,., MI,^MC ^ (5) 

We know, however fsee supra. Chapter 2, pages 74-5), that when 
the expected net revenue per period is at a maximum, the mar- 
ginal costs of production will be just equal to the selling price 
of the product: that is: 

p^ . MI, ^ p , . MI, MC - p (6) 

i.e. pxtMP, pyjMP, ™ p (6a) 

or pT — p- “ marginal revenue pro- 

ductivity of input X 
{MRP,) (6b) 

and py =- p . MPy MRP,, 

When the net revenue per period is a maximum, then, the 
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quantity of each variable input that tlfe firm employs will be 
such that its marginal revenue productivity is just equal to its 
price. If the price of falls, ihc firm will adjust its employment 
of both X and T until its net revenue is again being maximised 
and the marginal revenue productivity of eac h input is again 
equal to its price. The demand curve for X will be its marginal 
revenue productivity curve, subject to the same qualifications as 
were set out on page 145 above. It will slope downwards to the 
right — that is, the planned purchases of A" will vary inversely 
with the price of A" — because of the j)attems that are inherent 
in the production possibilities, and its elasticity will depend on 
the shape of the isoquants. 

Tlie relationship that we have called th(' dcanand f 'r input A^ 
shows us the quantity of A" that the firm would plan to buy at 
each price at which X might be bought, when ilu' firm’s produc- 
tion possibilities, its objective and contracts with the fixed fac- 
tors, the price of the other variable in|)ut(s) and the expecteti 
selling pric(‘ of the product, are all given. If any one of these 
should alter there will be a change in the demand for X, If the 
price of T should fall, and if A' and Tare mainly substitutes for 
one another in production, then the demand for A will fall — 
that is, the firm will now' plan to buy less oI'A at each price than 
before. II' Y becomes relatively chea]:)er, and if A^ and Y are 
mainly complements, the demand for A' will rise, for the firm 
would now plan to buy more of A" at each price. It is unneces- 
sary to describe how a <'hang;(! in any one of tlu' other deter- 
minants would alfect the demand foi A, foi' a ihange in the 
range of production possibilities, or in (lie firm’s objectivt', or in 
the price of the product, will shift the short-run demand curve 
for A" when A is only one of the variabh' inputs in the same direc- 
tion as it shifts the demand curve foi A when it alone is variable 
{see supra j pages 146-8). 

LONG-RUN DEMAND CURVE 

The long-run demand curve may be derived in the sami? way 
as the short-run demand curve Given the entrepreneur’s know- 
ledge of the techniques of production, and his expectations of 
the prices he must pay for all the relevant productive services, 
his planning or long-run average total cost curve can be drawn, 
as in Diagram 37. Implicit in each point on the planning curve 
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is a particular combination of productive services — namely, 
that which promises the lowest average cost per unit for that 
output. When the expccled selling price of the product is known, 
the planned output of the product and the planned purchases 
of each service are simultaneously determined. Thus, in Dia- 
gram 37, when the price of the product is OP^ per unit, the firm 
will plan to produce OM^ per period with the quantities of in- 
puts that give the point R on the planning curve. If the price of 
one productive service (A") should fall, then the entrepreneur 
will hcivc a new planning curve lying south and east of the old 
one, and the greater is the relative importance of X in each 
combination of inputs by which the product might be produced, 
the further south-eastwards will it lie. If the expected selling 
price of the product remains unchanged, the firm will plan a 
larger output per period, and will therefore plan to buy more of 
X and of those inputs that are complementary to .Y, and less of 
those inputs for which X can be substituted. 

We would expect tlic long-run demand for X to be relatively 
more clastic at each price for X than the short-run demand for 
it, for the same reasons that the short-run demand for A" will be 
more elastic when X is one of two variable inputs than wdierc X 
alone is variable. In th^ previous section, we saw that w^hen the 
price of X fell, A^ could be substituted for T: in the long-run, the 
possibilities of substitution arc wader, for A" may then be substi- 
tuted not only for Y but also for the other productive services 
that wore ‘fixed’ in the short-run. 

'THE TOTAL DEMAND CURVE FOR A PRODUCTIVE 
SERVICE 

The demand of an individual firm for a productive service 
shows the quantity of it that the firm would plan to buy in each 
period at each price at which it might be bought, given the 
firm’s production possibilities, its objective, the price of each 
other productive service that it uses or might use, and the price 
at which it expects to be able to sell its product. The role that 
firms play in determining the relative prices of the productive 
services they buy is summarised in the total demand curve for 
each service. If we wish the total demand curve for a productive 
service to play this role, then we cannot derive it simply by adding 
together the individual firm demand curves for it. We can show 
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why this is so by exploring the implications of a total demand 
curve that is obtained in this way. 

In Diagram 60, wc suppose that the shorl-run equilibrium 
price of the product is OP per unit and the price of the variable 
input OW per uniti^ and that the firms are buying WT oi the 
input to help produce PR of the product per period. Let us now 
suppose that the price of the variable input falls to OW^: this 
will cause a rightward shift in the short-run supply curve of the 
product to firms assume that the price of the product 

will remain unchanged, they will together plan to buy of 

the input; if they simultaneously implement their purchase 
plans the output per period will b(‘ PU, and the price of the 
product (assuming that it cannot be stored) will fall to At 
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the price for the product and OW^ for the variable input, 
firms will/ plan to produce of the former with the aid of 

the latter — that is, the whole ‘demand curve’ for the 
productive service will shift leftwards to A cobweb-type 
will ( nsue until the product price Iil^s reached 0P„ per 
^Xnit and the ‘demand’ for input firms will then be pro- 

ducing per period with li\ T,, of the input. If the purchase 
plans arc implemented seriatim rather than simultaneously, the 
supply curve of the product will move gradually to as the 
‘demand’ for the input falls slowly to d^.dm so that the price of 
the product will fall direedy to and the planned purchases 
of the input to J 1 iT- lo this new position, the purchase and 
sales plans of the firms will again be consistent with one another. 
If all points such as T and are joint'd together, we have the 
total demand curve for llu' productive service. 

We are alr{*ady familiar with this kiud of problem: in Chap- 
ters 2, 3 and 4 we saw tluit while each firm may make its sales 
plan on the assumption that the price of ('ach input is given, one 
consequence of all firms imj)lementing their plans would be to 
change the relative prices of some or all of their inputs. Here, 
we sec that if all firms lay their jiurchase plans on the assump- 
tion that the price of the product is a datum, one result of all 
firms putting their purchase plans into eifect would be to alter 
the relative price of the product. In both cases, that which is a 
datum or constant for the individual firm in an industry is a 
variable when all firms arc taken together. In Chapter 2, we 
defined the short-run total supply curve in such a way that at 
each price the sales and pun hase plans of the firms in the in- 
dustry w(‘re consistent with one another — that is, in such a way 
that we could ‘move along’ it in predicting the probable direc- 
tion of c hanges in relative prii es. Here, wc shall define the total 
demand curv(^ for an input in a similar way, so that at each 
price of the input, the purchase and sales plans of the firms in 
the industry arc consistent with one another. This is shown by 
the curve DD in Diagram 60, 

It is clear from Diagram 60 that the short-run total or industry 
demand curve lor a productive service [DD) will be less elastic 
at each price at which the service might be bought than any of 
the ‘total demand’ curves [d^d^^ etc.) that were obtained simply 
by adding together the individual firm demand curves. The 
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elasticity of the total demand curve wilhdepend, then, not only 
on the degree to wliich each firm can substitute the input in 
question for others as it becomes relatively cheaper, but also on 
the elasticity of demand for the product. If the demand for the 
product is less elastic than in Diagram 60, then will lie fur- 
ther to the left of the d^d^-cuv\Q:^ and the DD-curwc will be less 
elastic also. Conversely, if the demand for the product is more 
elastic at each price than in the diagram, the total demand curve 
for the productive service will be more elastic also — that is, 
will lie nearer to the d^d^-i urve. 

The long-run total demand curve for a productive service 
may be derived in a manner analogous to that illustrated in 
Diagram 60. We shall find that the long-run total demand curve 
will be less clastic at each input price than the ‘total demand 
curve’ that is obtained by summing the long-run demand curves 
for the input of all the firms that might plan to use it over the 
long period. Wc shall find also that the price elasticity of the 
long-run total demand curve will vary directly with the price 
elasticity of demand for the product. J 

THE DEMAND FOR A DURABLE GOOD 

We have so far confined our attention to the demand for a 
productive service — that is, for the services rendered by men, 
land, machines or Iniildings. Firms demand these services be- 
cause households (or other firms) demand the* products that 
they help to produce, and in this chapter, we have described the 
precise manner in which the demand curve for a productive ser- 
vice is derived from the demand curve for the product. Our 
analysis in this chapter would suffice if firms were always able 
to buy the services rendered by factors of production in such 
cjuan titles as they desire. This is true, for example, of labour- 
service, for any contract by a firm to buy a worker, and so pre- 
empt his services for all time thci. after, is not legally enforceable. 
Households frequently own land and sell only its services to 
firms; and occasionally firms may be able to ‘rent’ or lease 
machines, as in the boot and shoe industry. Generally, however, 
if a firm wants the services of a machine, building, or other 
durable good, it must buy the good itself — that is, rather than 
buy \hc:flow of services per period it must buy the reservoir ^Tom 
which it stems. We shall conclude this chapter, therefore, by 
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describing the derivation of the firm’s demand for a durable 
good. 

In Chapter 3 {supra, pages 90-2) wc showed (albeit rather 
superficially) how a firm, when making its long-run plan, might 
calculate the cost of using the machine in each period of its life. 
This calculation must now be expressed more precisely. Let us 
suppose that the machine can now be bought for £P; that its ex- 
pected life is n periods, and that the firm borrows the money to 
buy the machine at a rate of interest of i per cent per period. We 
shall assume also that the costs of operating the machine are 
zero and that the entrepreneur desires to distribute the cost of 
the machine equally over all the periods of its life. In each period, 
therefore, the entrepreneur must set aside a sum of money equal 
to idA-P . i), where d is that period's contribution towards re- 
couping the initial pri( e of the machine, and ? is the amount 
of interest that has to be paid in that period on the money he 
borrowed to buy the machine. Now d, the depreciation per 
period, will l)e equal to P , ij{i -f i,* so that the cost per 

P , i { 1 

periodofthemachinewillbeP.z7 (i +/)” - i f 

Given this ‘price’ per period of the productive service rendered 
by the machine, and tlie price of each other productive service, 
the long-run average cost curve can be drawn, as in Diagram 
37. If the expected selling price of the product is OP^, the firm 
will plan to produce OM^ units of output per period over the 
long-run, with the number of machines and the quantities of 
other services implicit in the point R on the long-run average 
cost curve. If the price of the machine should fall, then ceteris 


* The sum of money that is set aside in the first period of the machine’s life {d) may 
be lent to another entrepreneur and we shall assume that he would pay interest at 
i per cent per period until the lender requires repayment. The same will be true 
of the sum, d, set aside in each subsequent period, riie value of d must be such, 
then, that by the end of the period n, the firm will have accumulated a sum of money 
equal to £P; that is: 

d{i -\-i)^-^ + ...+d-I\ 

where d{i is the value which the £d lent at the end of period i will have 

reached at the end of period n, and similarly for each other term. This is a geo- 
metric progression, and when it is summed we have: 
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paribus, the ‘price* per period of its services will fall also. As a 
consequence, the planning curve will move south-eastwards and 
the entrepreneur will now plan to produce an output larger 
than OM^ per period, with more machines and other services. 
In this way, by drawing the planning curve appropriate to each 
price of the machine, we can derive the firm’s demand' curve 
for the machine, and it is clear that the number of machines de- 
manded will vary inversely with their price. The elasticity of 
the firm’s demand for the machine will depend on the ease with 
which its services can be substiiuted for the services rendered by 
other factors. 

Tlic demand curve for a durable good may be derived in 
another way. The planning curve shows us the minimum unit 
costs of production of each output: hence, at each output on the 
curve the ratio l)etwecn the price of each productive service and 
its marginal productivity will be the same for all services (sec 
supra, pages 154-5). output OMi per period, which pro- 

mises the maximum net revenue when the expected selling 
price of the product is OP^ per unit, tlie pri<X‘ of each service 
will be equal to its marginal revenue productivity (sec supra, 
page 154). When the firm is planning to produce OAf per 
period with the number of machines and other services implicit 
in the point R, then the ‘price’ of the machine’s services per 
period must be equal to it^> marginal revenue productivity; that 
is: 


P . i. ([ - 

(i -f ?)”“ 


^-MRP 


(0 


or. 


MRF/{i 4 iY - i\ 
i \ (I +<)'' / 


( 2 ) 


The right-hand side of this eoiintion, however, is merely the 
present value of the marginal revenue produetivity of machines 
(when the planned output is OMi per period) over each period 
of their lives, for the present value ( V) of sums of money of MRP 
accruing in each of the n periods for which the machine will last 
is: 

MRP MRP MRP MR P 

C 4-2)''*''’ (* ^ (l +0"’ 
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The sum of this geometric progression is: 

MRP f I I _MRPf{i +iY-_i\ 

i+z [ i+2~ i \ (i+zj” / 

Equation ( 2 ) tells us that when the expeefed net revenue per 
period is at a maximum, the present value of the marginal re- 
venue productivities per period of machines will be equal to the 
price at which they can now be bought. If the price per machine 
should fall, then the firm would plan to buy as many more 
machines as were necessary to reduce the marginal revenue pro- 
ductivity per period of machines to the level at which their 
present value was equal to the new price, for only then would 
the expected net revenue per period be at a maximum in the 
new conditions. The elasticity of the demand for machines will 
de'pend on the rate at which their marginal revenue produc- 
tivity per period declines as more of them are used, and this in 
turn depends on the degree to which the services of machines 
can be substituted for other productive services as machines be- 
come cheaper. 

The choice of the number of machines (of some given kind) 
that the firm will plan to buy is generally made when the entre- 
preneur is making his ^long-run plan. The firm’s demand curve 
for a durable good, therefore, relates to the long-run, and it 
shows us the number of machines that it will plan to buy at each 
price at which they might be bought, given thc‘ enlreprenexir’s 
knowledge of the techniques of production, his objective, the 
price of each other durable good or productive service, and the 
rate of interest, the expected life of the machine in question and 
the expected selling price of the product. If the rate of interest 
that the firm uses in making its calculations should fall, then the 
present value of the stream of marginal revenue prod uctivi tit's 
will rise, so that the firm will plan to buy more machines at each 
price: that is, the whole demand curve for the machine will 
move to the right. If the rate of interest rises, the demand curve 
will move to the left. If the firm believes that the rate of techni- 
cal development, and therefore of obsolescence, will be slower, 
and so comes to expect the life of each machine to be longer, 
then the present value of the machine will rise and its demand 
curve will shift rightwards. Conversely, if the expected life of the 
machine is shortened, the demand for it will fall. Changes in any 
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one of the other determinants of the demand for a durable good 
will affect the demand for it in the same way as they would 
affect the demand for a productive service. 

The total demand curve for a durable good may be derived 
in a manner analogous to that illustrated in Diagram 60. The 
total demand will be less elastic at each price than tho ‘total 
demand’ that would be obtained simply by adding together the 
demand curves of all the firms that might plan to use that good 
in the long-run. W(' shall find also that, ceteris paribus, the elas- 
ticity of the total demand for a durable good will vary directly 
with the price elasticity of demand for the product that it helps 
to produce. 

In this chapter, we have described how the total demand for a 
durable good or productive service is derived from the demands 
of the individual firms for it. The total demand curve for a fiictor 
or factor-service summarises the part that firms play in deter- 
mining the relationship bdw^'cn the prices of the things that 
they buy. In the next chapter, wc shall study the sales plans of 
households and try to discover how households, in implement- 
ing their sales plans, hejp to determine the relative prices of the 
productive services they sell. 



CHAPTER 6 


The Sales Plan of the Household 


I n this chapter, wc shall describe the sales plan of the house- 
hold and show how it will be revised if any of the data on 
which it is based should alter. Households own factors of pro- 
duction and sell their services to firms. The members of a house- 
hold own their labour, and the price per unit at which they sell 
their labour-semce is called the wage-rate. A household may 
own durable goods, like buildings or plots of land: the price at 
which the services that these render arc sold is called rent. 
Finally, a household may have money — that is, the power to 
acquire goods and services — which it is accumulating, or has 
accumulated, from its income, or which it has acquired by gift 
or bequest; the price that firms pay foi: the use of money per 
period is called the rate of interest. Here, we shall first study the 
sale of labour-service hy houseJiolds, then the sale of the ser- 
vices of durable goods, and lastly, the sale of the services of 
money. 

The quantities of each productive service that a household 
plans to sell and the price per unit that it expects to receive for 
each of them arc set out in its sciles plan. If wc use to repre- 
sent the expected selling price, "cf to represent the quantity that 
the household plans to sell, and the suffixes i, 2, 3 to desig- 
nate particular productive services, then the sales plan of the 
household will have the following general form: 

pl • "f Ai • (72 + ••• 

where y represents the income that the household hopes to 
receive by implementing the sales plan as a whole. We shall 
assume that the price at which each productive service might 
be sold is a datum for the individual household. The problem 
that faces the household is to decide what quantity of each pro- 
ductive service to^ll. 


164 



The Sales Plan of the Household 


165 


THE SALES PLAN FOR LABOUR-SERVICE 

We shall suppose initially that the household owns only one 
factor of production — namely, one carpenter — and that the 
sales plan relates to the week that lies ahead. Our problem is to 
illustrate the choice of sales plan — that is, the numbei of -hours 
of his labour-service that the carpenter plans to sell — so that 
[a) both the range of choice and the considerations that influ- 
ence it are made clear, and {b) we can deduce how the plan will 
be revised. 

In selling his labour-service, the worker is buying a money- 
income that can be used to sustain and amuse himself and his 
family, both now and in the future. The sustenance and amuse- 
ment, that any given money-income is expected to provide, de- 
pends (as we saw in Chapter i) on the household's tastes and 
preferences for the goods and services of everyday consumption 
and the prices that it expects to have to pay for them. A car- 
penter, however, is not merely a wood-working machine: when 
not working as a carpenter he may play with his children, dig 
his garden or watch teleyision. Sipce there is a limit to the num- 
ber of hours at his disposal each week, the more hours he sells for 
income by working as a carpenter, the fewer hours will he have 
in which to indulge his other interests. How he will dispose of 
his time between wT^rking as a carpenter for money-income, and 
pursuing these otlier interests for his own pleasure, will depend 
on his tastes fo^ each and on his preferences for diflerent com- 
binations of them. These are ihnstrated in Diagram 61. On the 
vertical axis we mrasure the number of hours that the worker 
will plan to devote to activities other than working for money as 
a carpenter; for the sake of brevity, we shall follow the common 
usage and call these hours of leisure, though the ‘leisure-time’ 
activities may be both physically and menUilly more exhausting 
than carpentry. On the horizcnrnl axis, we measure money- 
income: since we arc assuming that the tastes and preferences 
for consumption goods and their prices are given, each sum of 
money-income will denote a particular bundle of real goods and 
services. Each point that lies between these axes will represent a 
paiticular combination of income and leisure, possessing a cer- 
tain degree of attractiveness to the members of the household. 
The relative attractiveness of different comh^ations of income 
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^Smce all prodvic*" pncci are assumed to be 
constant, each money income will represent a 
porticular level of real income i e, the adjectives 
money and real to r,uali(y income on the 
horizontal axis are i nter chanq eabi e . 

Diagram 6i 

and leisure can be seen immediately if we draw indifference 
curves, each passing through all combinations tliat the house- 
hold finds equally attractive. Here, as in Chapter i (see supra, 
pages 9~i2) both logic and experience help us to determine the 
shape of these indifference curves. Since of any two combinations 
of income and leisure, each containing the same quantity of 
leisure (or of income), the household will prefer that with the 
larger quantity of income (or of leisure), no indifference curve 
can run north-eastwards in the diagram. The logically per- 
missible shapes are as shown in Diagram 3, and of these only 
indifference curves that arc convex when viewed from the origin 
are consistent with the results of introspection and with our 
knowledge that when the hourly wage-rate rises, the number of 
hours that an individual worker will work may rise, fall, or 
remain the same. When all the indifference curves are drawn, 
we have the household’s indifference map, and this illustrates 
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the household’s tastes or desires for rijoney-income and leis- 
ure, and its preferences as between different combinations of 
them. 

We shall assume that the objective of the household as a seller 
of productive services is to maximise its satishiction. In this pur- 
suit, it is hampered by the limited time at its disposal, and by the 
wage per hour on which depends the rate at which time can buy 
money-income. The nature of these limitations can be illus- 
trated in Diagram 61. Wc shall suppose that the worker must 
sleep for 8 hours per day, and that the remaining 16 hours per 
day, or 1 12 hours per week ( OAI) are available for work and 
leisure. If the worker spends all th<‘ time at his disposal on 
‘buying’ leisure, he can have OM hours per week, for the price of 
one hour of leisure is alw^iys one hour of time. If the hourly 
wage-rate is 2s. 6d., and if the worker spends all these hours on 
buying money-income, he can obtain aj) income of OW per 
week. All the combinations of monty-incoine and leisure that 
the worker might have at this hourly wage-i ate will then lie on 
the straight line A/W; of all these, Ik' will clioose that which he 
prefers, and this is shown on the diagram by the point P where 
iV/jV touches an indifference curve. At the houseliold is plan- 
ning to enjoy OB hours of leisure per week and to use the re- 
maining BA 4 hours to buy a weekly income of OA. T he sales 
plan of the household is then: 

BAI hours x hourly wage-rate OA. 

We have now illustrated didgrammatically the sales plan of a 
household that is selling only oiie kind oflabour-sei vice. Though 
in doing so wc have added nothing to our knowledge, we have 
at least clarified the circumstances in which the sales plan will 
be revised. It should be clear from the preceding pages and from 
Diagram 61 that the sales plan will be revised if there is any 
change in the worker’s tastes "lod preferences for income and 
leisure, or in the prices of the products that the household buys, 
or in the hourly wage-rate. 

If the prices of the goods and services that the household 
plans to buy should rise, then each sum of money-income will 
buy less of these things than before. From the household’s point 
of view, then, it is as if the prices of the things it buys remained 
unchanged while the hourly wage-rate fell. The consequences of 
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changes in product prices, therefore, will be similar to changes 
in the opposite direction in the wage-rate. 

The possible reactions of a household to changes in the hourly 
wage-rate are illustrated by the figures in Diagram 62. If the 
wage-rate were zt;s. per hour, the combinafions of leisure and 
money-income that the household could attain would lie on 
AfJV* and of these the household would choose P. If the wage- 
rate were to rise to per hour, the household would choose 
the sales plan implicit in if it were still higher at per 
hour, it would choose P^, and so on. The line joining 
in the diagram is analogous to the price-consumption curve, and 
it shows us how the household would allocate its time between 
leisure and work at each hourly wage-rate. 




Diagram 62 
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The relationships between 
the hourly wage-rate and the 
number of hours that the 
worker is willing to work 
which are implicit in the 
... lines in Dia- 
grams 62(a) and 62(A) arc 
shown explicitly in Diagrams 
63(a) and 63 (A) respectively. 

In 62(a) the tastes and pre- 
ferences of the worker for 
leisure and income arc such 
that as the wage-rate rises 
above 2:£;s. per hour, the 
number of hours for which 
he is willing to work will 
fall — that is, his supply 
curve of work will be 'back- 
ward sloping’ as in Diagram 
63(a). If his tastes and pre- 
ferences are as illustrated 
in Diagram 62(A) then the 
number of hours for which 
he will plan to work will 
vary directly with the hourly 
wage-rate; that^ is, his supj^Iy curve of work will be as shown 
in Diagram 63(A). 

Thus far we have merely showai that ihe direction in which 
the number of hours that the w^orker is walling to w^orkwill alter 
when the wage-rate changes depends on his indifference map. 
The characteristics of the indifference map that determine the 
kind of reaction can be described in another w^ay. In both the 
figures in Diagram 62, the wo>~k'T is 'better-off’ the higher is 
the hourly wage-rate, for the points P, P^, Pj,, etc., lie on progres- 
sively higher indifference curves. We may think of the rejection 
of P and the adoption of Pi, when the w^age-rate rises from ws, 
to re^iS. per hour, as a ‘movement’ along the curve .... 

The ‘force’ (namely, the rise in the wage-rate) that pushed the 
worker in this direction can be thought of as being the resultant 
of two other forces. First, when the wage-rate rises, the worker 
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may have more income and the same leisure, or more leisure 
and no less income — that is, he is potentially better-olf. It is as 
if the wage-rate had remained unchanged and the worker had 
been given a sum of money equal to Diagram 64. We may, 

therefore, think of this first force as operating along the line PR \ 
we shall call it the incomc-cftcct, because the increase in the 
level of satisfaction of the household that follows a rise in the wage- 
rate is as if it had received an income of jVQ^per week from some 
source other than its labour. If the income-effect alone operated, 
the worker would plan to work for BD fewer hours per week. 
The second component of the movement from P to P^ is the 
substitution effect: when the hourly wage-rate rises, each hour 
devoted to work yields more income — that is, leisure becomes 
relatively more ‘expensive’. The magnitude and direction of the 
substitution effect will always be positive, for the worker will 
always tend to substitute income, which his time can now buy 
more cheaply, for leisure, the price of which has not altered. By 
itself, the substitution efl’ect would induce the work(T to offer 
DF more hours of his labour-service for sale each week. In 
Diagram 64(^2), wherein the indifference may:) of Diagram 
is reproduced, the negative income effect outweighs the positive 
substitution effect, that fewer hours are worked when the 
wage-rate rises. In Diagram 64(/;), the substitution effect is 
stronger than the income effect, so that the individual worker’s 
supy^ly curve rises monotonically. 

The circumstances in which the number of hours of his labour 
that the worker is willing to sell in each week will rise or fall 
when the hourly w^age-rate rises can be described in yet another 
way. Columns (i) and (2) in Table 2 show the relationshij) be- 
tween the wage-rate and the number of hours worked: as the 
wage-rate rises from 30 pence to 33 y)ence per hour, the worker 
offers more hours of his labour for sale, as in Diagram 63 (i); at 
wage-rates above 33 yjence per hour, he will plan to work fewer 
hours per week, as in Diagram 63(^2). Now in selling his work 
(or effort) the worker is buying income. The effort-price that he 
must pay for one pound of income is the number of hours for 
which he must work in order to earn it at the ruling wage-rate: 
thus, when the wage-rate is 30 pence per hour, he must work 
for 8 hours to qam £1. The amount of income which he de- 
mands is equal to the hourly wage-rate multiplied by the num- 
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ber of hours for which he wT)aJd plan io work; thus, when the 
wage-rate is 30 pence per liour, he is willing to work for 36 hours 
— that is, he is demanding an income of 30 < 36, or 1,080 pence 
per week. The effort-price of a unit of income is calculated fv3r 
each hourly wage-rate in column (4), ciiid the total income that 
the worker demands at each Wegs -rate is set out in column (3) 
of Table 2. In Diagram 65 w^e plot the income that would be 
demanded at each effort-price of income; when the points are 
joined together, we have the individual’s demand curve for 
income in terms of effort. 
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Table 2 


Wage-rate 
[pence 
per 
how ) 

(0 

Hows 

worked 

per 

week 

(2) 

7~oial income 
demanded 
per week 
[pence) 

(s) 

Effoj t-price 
• pel unit 
of income 
[that is, hours 
per £ 1 ) 

( 4 ) 


38 

1080 

8-0 

31 

40 

I2j)0 

7-7 

32 

44 

1408 ! 

7-5 

33 

48 

1584 

7*3 

')4 

47 

1598 

7*1 

35 

48 

1610 

(V85 

3 ^> 

15 

IG20 

()*f )7 

37 

-It 

1628 



The ‘efFort-price’ elasticity of this demand curve may be 
measured by the total expenditure method described on pages 
37~9 above. Tims, when the eirort-pricc is 8 hours per £1 (that 
is, when th(i hourly wage-rate is 30 pence), a weekly income of 
1,080 pence is demanded, and the w’orker’s total expenditure of 
effort in buying this income is 36 hours; when the effort-price 
falls to 7*7 hours per £'i (that is, w^hen the hourly W’age-rate is 



Diagram 65 
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31 pence), a weekly income of 1,240 pence is demanded, and the 
worker’s total effort expenditure is 40 hours. In this range of the 
demand curve, the total effort expenditure rises as the effort- 
price falls — that is, the worker’s demand for income in terms of 
effort is relatively elastic. It is clear that the effort expenditure 
is merely the number of hours that the worker is willing to work 
at a particular wage-rate — and these are given in column (2). 
By comparing columns (4) and (2) of Table 2, then, we can see 
immediately whether the worker’s demand for income in terms 
of effort is relatively clastic or relatively inelastic: as the effort- 
price falls from 8 to 7-3 hours per £i (that is, as the wage-rate 
rises from 30 to 33 pence per hour), the demand for income in 
terms of effort is relatively elastic; at effort-prices lower than 
7-3 hours per £i (that is, at wage-rates higher than 33 pence 
per hour), the demand for income in terms of effort is relatively 
inelastic. 

Wc may sum up thus far as follows: It has ])een observed that 
when the hourly wage-rate rises, some workers offer more hours 
of their labour for sale and some offer less, from these facts we 
inferred the shape of the leisure-income indifference curves. The 
fruit of our indifference analysis was not an explanation of why 
a worker reacts to higher hourly wage-rates in the way that he 
docs, but rather a classification (under the headings: tastes and 
preferences for income and leisure, prices of products, etc.) of 
the different influence^ that affect his decision. The segregation 
of the substitution- ancf income-effects of a rise in the hourly 
W'agc-rate, and the concept ol the elasticity of the demand for 
income in terms of effort, merely offer alternative ways in which 
these same facts can be communicated to others: if, when the 
wage-rate for carpenters rose from 2s. 6d. to 2S. gd. per hour, 
carpenter Bill Smith reduced the number of hours for w^hich he 
was willing to work per week, wc may describe Bill Smith’s be- 
haviour in precisely these won’s, or we may say that for him the 
income-effect of the increase in the wage-rate outweighed the 
substitution-effect, or we may say that his elasticity of demand 
for income in terms of effort was less than unity. All this, how- 
ever, does not help us to predict how Bill Smith would react if 
another wage change should occur, for we cannot establish by 
empirical investigation the precise characteristics of his indif- 
ference map, or the relations between his income and substitu- 
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tion effects, or the elasticity of his effort-demand for income. If 
we wish to be able to predict the probable consequences of a 
rise in the wage-rate, we must discover some criteria by which 
wc can recognise whether a worker falls into the group that will 
work fewer hours, or into the group that will work more hours, 
per week. To this task we now briefly repair. 

Where the wage-rate has been at the level of per hour (in 
Diagram 64) for some time, so that the worker has become accus- 
tomed (or reconciled) to the standard of living that it can com- 
mand, we commonly find that the number of hours worked falls 
as the wage-rate rises. This tendency will be the stronger the 
more exhausting is the work that he is doing, and the more 
numerous are the opportunities for passing leisure-time inex- 
pensively. Where the prevailing wage-rate does not enable the 
worker to cichievc the standard of living to which he aspires, or 
to maintain the standard to which he has become accustomed 
in the past, (he number of hours that he is willing to work will 
usually vary directly with (he wage-rate p('r hour. The prospect 
(or fact) of marriage and children, for example, and the ex- 
penses that attend them, may induce this kind of behaviour. 
Indeed, it is conceivable that more hours may be worked, not 
merely because the ,«worker aspires to a higher standard of 
living, but because he aspires to more expensive hobbies. 

Wc have now derived the supply curve of labour-service 
of the individual carpenter. The total or market supply curve of 
carpenters' services is obtained by summing 'together these 
curves — that is, by adding the number of hours that each car- 
penter is willing to w^ork at each hourly wage-rate. The shape of 
the total supply ( urve of labour-service from those possessing a 
particular skill will depend on the degree of their preferences for 
leisure as opposed to income. If the preferences for leisure are 
strong, we would expect the total supply curve to have the same 
shape as that drawn in Diagram 63(^7); if the individual indif- 
ference maps arc on balance like that illustrated in Diagram 
62(A), we would expect the total supply curve to be like that 
drawm in Diagram 63(A). 

In this chapter so far we have assumed that the w'orker’s cur- 
rent behaviour is circumscribed by past decisions. Some time in 
the past, he acquired the skill of carpentry. While this decision 
binds him, he is limited in revising his sales plan to the various 
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ways in which the total time at his disposal can be allocated be- 
tween leisure and working as a carpenter; and we have illus- 
trated his choice of that allocation of his time that promises him 
the maximum satishiction, given his expectations about the 
hourly wage-rate and the prices of the products he may want to 
buy. We shall call an analysis that is so confined a short-run 
analysis, and contrast it with a long-run analysis which explores 
the choice of a sales plan wlien the worker may choose what skill 
to acquire. Here, these terms have meanings analogous to those 
we gave them in Chapters 2 and 3 when Wv^ described the sales 
plans of firms and their rcvisi(>ns. There, in the short-run, the 
number of firms (liat might produce a product was given, and 
no firm could vary the size of its plant I-I(*re, in the short-run, 
the number of workers with a partic iilar skill is given and no 
worker can change tlie skill he possesses, riiere, in the long-run, 
the number of firms that tould yiiocim (‘ a partkular commodity 
might vary through entry and exit, and (wisiing firms might 
change ihr size of iheir plants. in the long-run, the num- 

ber of carpenters might vary through recruiiment, resignation 
and death, and men who arr carp<mlers might become bus- 
drivers or bricklayers. We shall now describe the choice of a 
long-run sales plan by households, and show how the long-run 
supply curve of a particular kind of labour-servk e may be de- 
rived from the manner in which households revise tlitar sales 
plans as relative wage rate s alter. 

When a worher makes a long-run sal(‘s plan, he is deciding 
what kind of labour-service sell — that is, what skill to ac- 
c|uire. Our problem is to desci be the range of choice that faces 
the worker and the considerations that influence his final de- 
cision. We shall seek its solution by taking the simplest example, 
namely, that of a youth who has reached th(' legal minimum age 
at which he may undertake full-time ( mployment. The range 
from which he must choose is r-r ^ ely a catalogue of all the skills 
or ‘occupations’ of which he is aware. Some of these may be 
eliminated by his assessment of his own abilities and poten- 
tialities. From the occupations that he leels competent to enter, 
he will make his choice in the light of (a) his and his fellows 
attitudes towards the type of work whether manual or men- 
tal, monotonous or exciting, hazardous or safe that each 
occupation requires, and the conditions in which it must be per- 
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formed — whether outdoor or indoor, sitting or standing, in 
lounge-suit or overalls; [b) his estimate of the time and cost of 
preparing himself for each occupation; and {c) his expectations 
of the income per period that he might earn were he to enter 
each occupation. For many w^orkers, the second of these may 
drastically narrow the range of choice, for they may neither 
possess nor be able to acquire the money that is needed to meet 
the costs of being trained for certain occupations; for them, it is as 
if the costs of becoming a doctor or lawyer or school-teacher 
were infinitely large. As economists, we can say little more than 
that the worker will choose that occupation that he prefers, and 
we presume that in making his choice he in some w^ay adds to- 
gether the relative income he would hope to earn were he to 
pursue each occupation, the relative attractiveness to him of the 
kind of work it requires, and the relative social esteem in which 
it is held. A worker who already possesses a skill will be influ- 
enced by similar considerations in deciding whether or not to 
acquire a new skill. 

The long-run decision of a worker will be revised if there is any 
significant change in his estimate of his own capacities, in his 
attitudes towards the type and condition of work in different 
occupations, in the relative costs of preparing himself for dif- 
ferent occupations, or in the relative money-incomes he expects 
to earn w^ere he to enter them. We cannot derive a long-run 
supply curve for the individual worker from the way in which 
his sales plan would be revised when the relative prices of dif- 
ferent kinds of labour-service alter, for in the long-run the worker 
is choosing between different full-time occupations. Given all 
the other influences that affect his choice, at one set of relative 
prices he might decide to become a school-teacher; at another, a 
carpenter, and at yet another he might plan to become an agri- 
cultural labourer. From the manner in which each individual 
worker will revise his long-run sales plan as relative wage-rates 
(or relative salaries) alter we can, however, derive the long-run 
supply curve of carpenters, or of school-teachers, or of workers 
to any other occupation. We can do this in the following way. 

Let us suppose that all the influences that we have listed re- 
main the same, but that the hourly wage-rate of carpenters rises. 
As a consequence, we would expect more new entrants to the 
labour market to plan to become carpenters, and some of those 
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who had previously chosen other occupations to revise their 
decisions and train as carpenters. Initially, the ‘new’ carpenters 
would probably be drawn from occupations that required simi- 
lar abilities and offered similar conditions to the trade of car- 
pentry. As the wage-rate that carpenters might earn rose further, 
however, the ‘new’ carpenters might be drawn from semi- 
professional or professional occupations — for there is some 
wage-rate that might induce even professors and surgeons to ply 
this trade. The higher is the wage-rate that firms are willing to 
pay for carpenters’ services, therefore, the larger the number of 
workers who will plan to become carpenters, and vice versa, so 
that the long-run supply curve of carpenters will slope north- 
eastwards as in Diagram 66. 

The elasticity of the supply of carpenters is the responsiveness 
of the number of carpenters to changes in the relative wage-rate, 
and it is measured by dividing the proportioriiJte change in the 
number of workers who are planning to work as carpenters by 
the small proportionate change in the expected wage-rate. In 
the absence of special measures by trade unions or professional 
associations to exclude new entrants, we would expect the long- 
run supply curve of labour-service to any particular occupation 
to be relatively elastic, for as the wage-rate that can be earned 
in it rises, workers will be drawn from other occupations that arc 
held in comparable social esteem and that require similar 





178 Price Theory 

abilities and training expenses. The elasticity of the long-run 
supply of labour-service to an occupation will generally be posi- 
tive, and it wall always be greater at each wage-rate than that of 
the short-run supply curve, for in the long-run the entry or exit 
of new workers will generally outweigh variations in the number 
of hours for which each man that is in the trade is walling to 
work. It is possible that the long-run supply curve of labour to 
an occupation that lies at the bottom of the ‘occupational ladder’ 
may have a negative elasticity over a part of its range: for this to 
happen, it must be so unremunerative or sufler from such social 
opprobrium that workers are not drawn into it from occupations 
that lie immediately above it in the occupational scale even 
when its w^age-rate rises over this range. 


THE SALES PLAN FOR THE SERVICES OF LAND 

We shall suppose that the household owais a given area of 
land. The land may yield its services in the production of many 
different commodities and services: thus, it might assist in the 
production of corn or wheat or potatoes or of any one of many 
other agricultural products, or it might be used as a building- 
site and so assist in tl^e production of housing-services, or it might 
be used as a pleasure-ground and so help to provide some kind 
of 'social utilities’. The choice of a sales plan by a land-owner 
is the choice of the way in which his land is to be used. We shall 
define the short-run as the period wathin which land must con- 
tinue in its present use:* the calendar time for which the short- 
run will endure will vary widely from one use to another. It may 
be only one season for land that is being used to grow potatoes 
or corn, or it may be a century for land on which houses have 
been built. In the long-run, the kind of production to which the 


* The sliorl-run might here have the same definition as vve gave it when dealing 
with labour-service in the previtnis section. 'Cheie, the worker had two vises for his 
time in the short-run: he mighi use it to buy income by selling his existing skill, or 
he might use it as leisure. Similarly, the landowner in ih(‘ short-run might use his 
land to buy income in its present use, or he might put it to some use — such as a 
flower garden — that yields some kind of personal satisfaction but no income. It is 
unlikely, however, that such a definition would c:ver be realistic, and if it ever 
seemed to be realistic, the explanation would most likely lie in a ‘backward sloping’ 
supply curve for some kind of labour-service. Thus, as the actual (or imputed) 
price per acre of land that is used to grow wheat rises, a farmer may devote more 
land to growing flowers for his own pleasure: the reduction in the wheat acreage, 
however, is a consequence of the farmer’s re-allocation of his lime between income 
and leisure. 
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land contributes may be altered: thus, laijd that is now growing 
wheat may have houses built upon it, or buildings that are now 
on the land may be demolished and the site used as a car park. 
Our problem, as before, is to derive the short-run and the long- 
run supply curves of land to each avenue of production, explain 
their elasticities and list the circumstances in which they will 
shift to new positions. 

In the short-run, as we have defined it, the household cannot 
choose by whom or for what purpose its land is to be used. Its 
present use is the result of a past decision which is unalterable 
in the short-run. The household may have leased its land on an 
eleven-months’ contract to a farmer who is using it to grow 
corn; or the household may itself be a farm that is ‘leasing’ its 
land to itself and using it to grow' corn. Until the contnict ex- 
pires or the corn is reaped, the land cannot he diverted from its 
existing use in rcsj)onse to any change in tlu' Rent per acre tliat 
land* can earn in corn-production. In the shoit-run, therefore, 
the individual household’s supply curve of land to each use will 
be perfectly inelastic; and the total or market supply curve, 
wliich is obtained by adding together the individual supply 
curves, will be perfectly inelastic also. 

In making a long-run sales plan, the (»wmcr oi'land is deciding 
upon the ust: to which his land shall be put — that is, upon the 
product genus to whose production it will contribute. The range 
from which he must • iioose is merely the list of all the uses of 
which he is awaz-e and for wdiicli his land is suited by its inherent 
and accjuircd qualities and its ituation. Given the rent (that is, 
the price) per acre that he exp^'cts his land to earn in each use, 
he will choose that which promises him the greatest reward. He 
will revise his sales plan if there is any significant change in his 
expectations of what his land could earn in different uses. We 
cannot derive a long-run supply curve ^ f land for the individual 
landowiU!r from these revisions for in the long-run he is choosing 
between different full-time uses of his land. We can, however, 
derive the long-run supply curve of land to any particular use 
from the way in which each individual landowner revises his 
long-run sales plan as the relationship between the prices that 

* In this seclion, for brevity’s sake, wc shall use ‘land’ to mean the services 
rendered by land. When ‘land’ is being used to mean the source of these services 
and where the context does not make this clear, we shall say so. 
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are being paid for lai^d in different uses changes. As the price 
per acre for which the services of land can be sold to corn pro- 
duction rises, the price per acre in each other use remaining the 
same, we would expect more and more landowners to plan to 
devote their land to that use, and vice versa. We would expect the 
long-run supply curve of land to any particular use to be rela- 
tively elastic, for as the rent per acre that can be earned in it 
rises relative to that in other uses, land will be drawn from 
other uses that require land of similar quality and in similar 
situations. 

THE SAVING PLAN 

By saving we mean that part of the income that a household 
receives in any period which it docs not plan to spend in that 
same period on the purchase of consumption goods and ser- 
vices. A household saves so that it may be able to buy consump- 
tion goods and services in some future period(s). Thus, if a 
household expects to receive an income oi yt period and 
plans to spend Ct on current consumption, its planned saving for 
period t will be yt - Ct ( — ,9^). By savings we mean the wealth of a 
household at any point in time — that is, the total value at cur- 
rent market prices o^^all the material goods and claims to goods 
that the household owns. A household’s savings may have been 
built up from its own saving in previous periods, or it may have 
been acquired by gift and bequest. The savings of a household 
arc, then, the result of its own (or other households’) saving. We 
may think of savings as constituting a reservoir that is being 
continuously augmented (or depleted) period by period by 
saving (or dis-saving) . For each period, the household must make 
two plans: first, it must decide how much of its income to save, 
and second, it must decide how to hold its savings — whether in 
the form of money, securities or material goods. In this section, 
wc shall describe both decisions, list and classify the data on 
which each depends, and show how each will be revised if any 
datum changes. 

In making a saving plan, the household is deciding how much 
of the income that it expects to receive in the period lying ahead 
it will plan to spend on buying consumption goods during that 
period, and how much of it to reserve for buying consumption 
goods in future. The manner in which it will dispose of any 
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given income between consumption and gaving will depend on 
the relative intensity of its desires for consumption now and con- 
sumption in the future, and on its estimate of its relative capacity 
to satisfy these desires. We shall illustrate the influence exercised 
by each of these by a simple example. Let us suppose that the 
household is making its plan at the beginning of period ty and 
that its planning horizon encompasses two consecutive periods 
— period t (the present) and period ^ + i (the future). In Dia- 
gram 67, we measure quantities of present goods on the vertical 
axis, and quantities of future goods on the horizontal axis. Each 
point that lies between these axes will represent a combination 
of some quantity of present goods with some quantity of future 
goods, and each combination will promise a certain degree of 
satisfaction to the household. The household's preferences as 
between different combinations of present and future goods can 
be illustrated on the diagram by indifference <turves. We have 
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assumed that each in^difTcrence curve is convex to the origin,* 
because this accords with our knowledge of our own attitudes 
and because it is only from that assumption that we can deduce 
the kind of reactions to changes in incomes and interest rates 
that we observe in the real world. The indifference map in 
Diagram 67, then, shows us the household’s tastes (as at the 
beginning of period i) for present and future goods and its pre- 
ferences as between different cor^binations of them. 

The ability of the household to obtain present and future 
goods will depend on the incomes it expects to receive and the 
prices it expects to have to pay for consumption goods and ser- 
vices in periods i and i H i respectively, the rate of interest, and 
the stock of savings which it possesses at the beginning of period 
t. The way in which these limit its ability to satisfy its present 
and future desires can be shown in Diagram 67. We shall sup- 
pose that the expected incomes arej^^ andj^^i respectively, that 
the rate of interest is i per cent per period and that savings arc 
initially zero. If the household were to eschew all present ex- 
penditures, the total monies at its disposal in period I -f i would 
consist of the income it expects to rcceiyc in that period plus the 
value of its current income and the interest it could earn on it 
by lending it, rather than spending it, during j^eriod t: that is, 
in period / | i it would havej^., i -f >’^(1 -f i) available for spend- 
ing on consumption goods and services. Given the prices that 
the household expects to rule in period M i, — pt^x — we can 
calculate the quantity of goods that this money would buy: in 
Diagram 67, we assume that (when spent in the manner 
described in Chapter i) would buy OA goods ( ~yt+ilPt-^i)^ 
j((i~l-z) would buy AB goods ( (i H O/Z^f+i), so that the 
household’s total command over t f- 1 goods if all its spending 
were done then would be represented by OB, If the household 
were to concentrate all its spending in period /, the sum of 
money at its disposal would consist of the income of period t — 
that is,yt — and the ‘present value’ of the income it expects to 


* Our assumption that i^ach indifl*t*renre curve is convex to the origin can be 
stated in another way. We shall define the marginal rate of substitution of future for 
present goods as the quantity ol future goods the loss of which in the estimation of 
the household would just be compensated by an additional unit of present goods. 
The assumption that the curves arc convex is, then, an assumption that the marginal 
rate of substitution of future for present goods decreases. An alternative name for 
this marginal rate of substitution is the marginal rate of time preference. 
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receive at the beginning of period / f- 1. If the household wants 
to spend next period’s income now, il must borrow now from 
other households or firms, and pay interest on the loan until it 
can be repaid when the income of ^ j accrues at the beginning 
of period / -f- 1. The sum which it borrows must be such that the 
principal and the interest on it will be equal to ,1 at that time 
— that is, it must hcyt^^j{l f ;).* Given the expected prices of 
consumption goods and services during period /, will buy OC 
( - yt divided by pi, which is an index of the prices of consump- 
tion goods in period i), and the present value ofjin will buy 
Cl) { — Vi+ilPii^ +0)5 so that if all the household’s spending 
were' done during period /, it could command 01 ) prc'sent goods. 

The straight line joining D and B passes tlirough all the com- 
binations of present and future goods that the household could 
enjoy with its exp(X tat ions about its income, the relative prices 
of present and future goods and the rale of interest. Of these, it 
will prefer that denoted by where the line DB is tangential 
to one of the indilference curves: that is, it will plan to consume 
OF present gOf)ds and services during period / and OF goods 
during period / -1 i . During period /, it will save a sum of money 
(.q) that would command FC present goods; in period / -f- 1, it 
will spend plus the then value of which will be .^^(i -f i) 
and which will command AF goods and services in that period. 
It is planning to save in period / and to dis-save in iln^ subse- 
cpient period. In Chapter 1, we assumed {supra, pages 2—^) that 
the household had already decided upon its planned consump- 
tion expenditure per period; v\ . have now shown how that choice 
is made. 

The consumption-saving plan represtmted by the point P in 
Diagram 67 will be revised if there is any change in the house- 
hold’s tastes and preferences, its expectations about present and 
future incomes and prices, the rate of interest, or in its stock ol 
savings. We shall illustrate the ■ risequcnces of a change in any 
one of these. We must remember that this is more an illustrative 
than an explanatory exercise, for we have imputetd the nature 
of the household’s tastes and preferences as between present and 

♦ IGm-i/(i -\-i) is borrowed at the beginning of period /, the sum that the house- 
hold will owe: at the beginning of period / + i will be 4 t) plus i +i)> 

which is I i) an mulliplied by (i -f i) - that is, the sum of money 

that th“ household will have available at the beginning of / + i to repay the principal 
of the loan and pay the interest on it. 
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future goods from our knowledge of our own attitudes and our 
observations of its typical reactions to changes in the data listed 
above; our deductions cannot._, therefore, contradict our ex- 
perience. While one step backwards and one step forwards 
leaves us where wc were, it also leaves us poised for another step 
forwards, for by assuming that the nature imputed to tastes and 
preferences from past experience will obtain in the future, we 
may hazard predictions about future behaviour. 

First, the effects on the consumption-saving plan of a change 
in tastes and preferences. I.et us suppose that a household plans 
to save more and spend less on consumption, while savings, in- 
comes, prices and the interest rate remain unchanged. The 
cause of this revision in its plan must lie in some ch^ingc in its 
tastes and preferences — it may have exf>crienccd some sudden 
psychological conversion tliat leads it to value future goods more 
highly than before. The new pattern of* tastes and preferences is 
illustrated in Diagram 68: there, each indifference curve is rela- 
tively steeper near the T-axis and relatively flatter as it ap- 
proaches the X-axis, so that in Diagram 68 lies south and cast 
of Pin Diagram 67. Alternatively, wc may say that the quantity 
of future goods that the household would surrender for each unit 
of present goods is i/ow less than before. Conversely, if the house- 
hold plans to save less, ceteris paribus^ it must be because it has 
become less thrifty, and the implications of this change in its 
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tastes and preferences can be seen by assun^ing that Diagram 68 
illustrates the initial position and by comparing this with Dia- 
gram 67. 

Second, the effects of a change in the rate of interest. In the 
figures in Diagram 69, all the combinations of present and future 
goods that the household could buy at the given expected pric:es 
and incomes and rate of interest of i per cent per period lie on 
the line BD, If the rate of interest should fall to per cent per 
period, ceteris paribus^ this ‘‘budget’ line will move to for 

now that the interest rate is lower, the command of the house- 
hold over present goods wall be. greater and its comm'and over 

NOTE 

CF — planned lavinq in prnoo t when 
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future goods will be l^ss.* Of the combinations lying on 
the household will choose where touches an indifference 
curve. We know from experience that planned saving may fall or 
rise as a result of a relatively small fall in the interest rate — 
though the former reaction is the more common. By introspec- 
tion, we can easily adduce reasons why cither reaction may 
occur. If the lower rate of interest is expected to rule indefinitely, 
and if the household is intent on, enjoying a given income from 
its savings over some span of future periods or on accumulating 
a given stock of savings at some future' date, it may plan to save 
more now than before; and its tastes and pre ferences as between 

jtre'sent and future goods 
would l^e as illustrated in 
Diagram 69 (ez). 'T'ypically, 
howexer, we would expect 
j)lanned saving to fall when 
the rate of inteTe'st falls, for if 
all other things remain the 
same eaedi sum ejf money that 
is set aside now will command 
a smaller cju amity of goods 
in the next (or any future) 
period the low(‘r is the rate of 
interest: this more usual I'c- 
action is shown in Diagram 
(i9(/;). Ccuivei’sely, if the rate 
of interest were to rise to u per 
cent per period, the ‘budget 
line’ would move to B.2P.>^ and 
the new consumption-saving 
plan of the houseliold would 
be denoted by I\,. At P^-, plan- 
ned saving will generally be 
greater than at P, though it 
might be less. The relation- 
ships between planned saving 

* The power acquire prcsf’nt goods rises bet ause (lit* present value of next 
period’s income (CD in Diagram (37) rises when the interest rate falls '.command over 
future goods falls beJ'ause the value in the next period of this period's income (AH 
in Diagram 67) falls when the interest rate falls. 
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and the rale of interest that arc implicit In Diagrams 69(^2) and 
69(/>) are shown explicitly in Diagrams To{a) and 70(6) respec- 
tively. Irrespective oi' the direction of the change in planned 
saving, experience suggests that its magnitude is small: that is, 
in our jargon, the interest-elasticity of sa\ing, while it may be 
positive or negative, will usually be 'low’ — that is, near to zero. 

Third, the ellect on th(‘ household’s consurnj^tion-saving plan 
of a cliange in j)res(an and hiuire incomes. I-ct us suj:>pose tliat 
tlie household’s income in period / iis('s, its tasles, the rate of 
interest, and its expectations about future income' and present 
and future prices remaining the same, rhe eonsetjuenccs are 
illustrated in Diagi am 71 by a move'meriL of the ‘budget line’ 
from BD to and a change in the coiisuin])tion-saving 

plan from that denoted by P to that denoted by P^. The conse- 
quences of any otlu'r possible change in ])r'ese]it iTuome, all other 
things remaining th(‘ same, can be illustrated in a similar way. 
The relationship betw’een prese nt income' .md ]^laimed saving 
that is implic'it in the points T, T,, etc., in Diagram 71 is shown 
in Diagram 71:. M(>st empiikal studies have' coneluded that 
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* It can easily he shown that B^Di will be parallel to /i/). The sloi)e of is 
equal to + iPt eiividecl by — ^lat is, to 

i- 0/7^e'fhe slope which is the -budget line* when the present income 

has risen to y\ is by ^ , J ( i f i) J '.Pt divided by {y ^ , i -by'i ( ( + i) ) is 
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planned saving varies in tlie same direction, though not, of 
course, in the same proportion, as income, and the shape we 
have given to the indifference curves in Diagram 71 is such as to 
give this kind of behaviour. At very low incomes, saving may be 
negative — that is, tliere may be dis-saving — for tlie household 
might then be forced to realise its past savings, or, lacking these, 
to borrow money to supplement its meagre income; as its pre- 
sent income rises, saving soon becomes positive as it rises also. 
The relationship betwetni the household's planned saving and 
its present income that is portntyed in Diagram 72 is called its 
propensity to save. Implicit in this is a relationship between planned 
consumption expenditure and present income. I’his latter can 
be shown on the diagram by drawing a line with a slope of 45 
degrees through the origin: since the household plans to spend 
that part of each income that it does not plan to save, the planned 
consumption expenditure at each income will be equal to the 
vertical distance between the propensity to save line and the 
45-degree line at that income.* Thus, if the present income were 

* If we draw a 45-degree line through the origin in Diagram 73, w'e can see the 
relationship between planned saving and present income. Diagrams 72 and 73 arc 
merely two different ways of saying the same thing. 
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OM ( = MN)^ planned saving would be MR and planned con- 
sumption expenditure RN. The relationship between consump- 
tion and present income is shown explicitly in Diagram 73: this 
relationship is called the propensity to consume. 

The propensity to save (consume) schedule that is graphed 
in Diagram 72 (73) shows us the amount that the househ(‘ld 
would plan to save (consume) at each level of present income, if 
its tastes and preferences, the rate of interest, its expectations 
about its future income and about present and future prices, all 
remained unchanged, 'i’he propoition of eai h income that the 
household would plan to save (consume), ceteris paribus, is called 
the average propensity to save (consume) : in Diagram 72, the 
average propensity to save vvlun ])r('S('iit income is OM is equal 
to MR/OM, and the average pn^pensity to consume at the same 
l(‘vel of income is ecjual to RAjOM, As we have drawn the 
schedules, the forme r risi's continuously and the latter falls con- 
tinuously, as ini'ome rises, and (his is in accord with the results 
of most empirical studies. I 1 ie rate ot change In j)Lmiied saving 
(consumption) as present income changes is called the marginal 
propensity to nave (consume) and it is measured ))y the slope of 
the propensity to save ’(consume) line over the aj^propriate 
range of income. In our diagrams, the propensities to save and 
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consume arc drawn as ^straight lines, so that the marginal pro- 
pensities to save and consume are the same at each income, and 
this also accords substantially with experience. From the manner 
in which wc have measured them, it is clear that the marginal 
propensities to save and consume at each lev^el of income when 
added together will be equal to unity. 

In the same way, we may illustrate diagrammatically the 
manner in which the household’s consumption-saving plan will 
be revised if its ex])ectations about its future income changes, its 
present income and all the other data remaining the same. II' it 
expects to receive a higher income in period / 4 i, B will move 
eastwards and D nortliwards, and the n('w consumption-saving 
plan will generally be such that planned saving in period / is less 
than behn e. Conversely, if the expected future income falls, the 
household will generally })lan to save* more now tlian 1)eforc. 

Fourth, the efl'c( Is of a change in expected pres(‘nt and future 
prices. If pn'sent ])rices rise, then, erfens paribus, tin* household’s 
present money iin ome, and the present value of its ('xpcTtcxl 
future inccune, will ( oinmand a small<a'C|uanlity of])res(mt goods 
and ser\'iccs; the purchasing power of next period’s income and 
of the then value of (he present in<'Oine will remain uiK'hariged, 
'J’he new ‘budgc't line’ will rise less steeply than the old one, and 
it is shown by BD^ in Diagiam p\. In th(' new (onsumption- 
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saving plan, which is dcnotccl by the household is planning 
to save more now that present goods have become dc'arcr rela- 
tively to future goods its how of consumption-spending is 
being redistributed o\'er lime in fa\our of those periods in which 
goods and services now appear to b(' relatively cheaper. C'on- 
versely, if present pric(‘S fall: the liouschold will now plar to 
save less and to spend rnoic now tliari Ix-lbre. 

Lastly, the inhuence of savii.gs on (he coiisurnplion-saving 
plan of tlu' household. We have assumed so far that the house- 
hold has no savings when planning at the Ix'ginning of period /, 
and the iridin'erencc' curves tliat we liavi' drawn r<‘fl(‘< t its tast(‘s 
and prefert'mes for pr(\seut and future go(nls in iis knowledge 
that savings are zero. In our (xaanplcs, tlu' hruisehold will have 
accumulated savings ])y the Ix^ginniug of period / t. In de- 
scribing its c'onsuin]ition-.sa\ ing [)!ans for periods / ! i aiul / 1 v, 
however, we cannot assume tli.ii its indidckvncc ma]) is un- 
changed, for the ]')()SS('ssion of savings will v.thcL its rehuiv(‘ 
valuations of ])r(‘sent and futur(‘ gocxls. Its ])iescnt .;avings give 
it command over Jiituie i’('ods. so th.ii we would (\\p<'ct its 
desirt' to add to its savings — lliat is, to sav(‘ dining piTJod / I i 
— to be h'ss ijitensc. if we vv(a'(‘ to rhaw’ an indillereiici' map 
that relh'i’ted the ('xistern e of savines. vm' ^vould expect eai'li 
curve in it to have the sha])c illusiraU^d in Diagiam by rather 
than the shape* shown in Diagram bib \\v shall not attempt to 
portray the* influeru'c of' savings on tastrs and pre ferences for 
pn-sent and future* goods. Intuition, introspe cliem and observa- 
tion all suL^gest, liowever, that if its savings intrease, tlu* tyj)u.al 
liouschold will plan to save les'’ and consunc more* ol its ])rcsent 
income, wath its given e\x])e‘e'lalions about its [uture* incomes, 
])resent and future pricevs and the inlere'sl rate ; and if tlie value 
of its savings dee line-s, wc would expe’e I it, niens paribus, to plan 
tf> save' more and speaid ]e‘ss out of e'ac h Icverl of ])rc‘srnt income. 
The influence of the' value of savings <m jilanned saving and con- 
sumption cxpe'iiditiirc is calleci the 'Pigou fdl'ecP, and it is a 
force that temds to maintain full employme-nt in rnacro-cconomic 
models in whu h all prices are flexible.* We* stiall return, though 

* 1 Ills VDliinir is prliiiaillv ( (»n( n^’d uilli inif that is, ^vilh lh<' 

ilc’crniinatifni (»t ])nic’s, sa itiat any tn‘alinf'nt ot nitu ro-cronomic rnoiUds 

and of thp Pigou raiVct hr dcyond ils s(oim\ for i4i(' Pii^ou Etfcrt, tiowcvcr, rc- 
fcTcncc may be made to U. Patmkin, -Prirf* Plrxit»ility and t'nll PLmpIoymr'nC, rr- 
prinlcd as Chapter i in Readings m MoneUny Theo)y, 
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in no i^^reat detail, to the role of savings, for presently we shall be 
describing the forms in which a household may hold its savings 
and one ‘form’ in which savings may be held is consumption 
goods and services — that is, at any point in time the household 
may decide to spend all or a part of its savings. 

We have assumed so far that only households save or have 
savings; in practice, however, firms do both. The income of a 
firm is its net revenue — that is, the sum of money that it ex- 
pects to be left with after the fixed and variable costs of produc- 
tion have been paid out of the expected total revenue. A firm 
may cither spend its income — that is, distribute it to the house- 
holds in which the owikts of the firm reside - or save it - that 
is, not spend it in this way. That part of the firm’s income that is 
not distributed to the firm’s owners is call(‘d ‘business saving’ or 
‘undistributed profits’. Our problem is to list the things on 
which the planned saving of the firm depends. If w(* regard the 
whole of the net revenues that the firm earns as accruing in the 
first instance to its household-owners, who then decide how 
much of it to spend and how miuli to save, then the preceding 
analysis might suffice: that part of the income that a liousehold- 
owner receives which it does not plan to sptmd is left with the 
firm as undistributed j:)rofits. It may be tolerably realistic to 
view some firms in this light — especially firms that are own('d 
by one or by a few pc'ople. Where the firm is a limited liability 
company, howevcT, the nexus between ownership and control 

that this view assumes is much weaker. While the firm is owned 

» 

by many households, it is controlled by its directors and mana- 
gers, and the interests of these do not necessarily coincide. It is 
these latter who decide how much of the firm’s net revenue will 
be distributed to its owners (to augment their incomes) and how 
much will be saved. 

The determinants of the saving plan of the firm are similar to, 
though not the same as, those of the household’s plan. We shall 
rest content with merely listing them. The analogue of the house- 
hold’s tastes and preferences as between present and future 
goods is the range of opportunities for earning net revenue that 
the firm expects to be open to it both now and in tin* future; we 
would expect the return per pound spent on buying inputs to 
decline in future as the firm planned to spend more and more 
pounds in the future and fewer and fewer pounds now, and vice 
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versa. Second, tlie firm’s saving will depend on its expected 
present and future net revenues: if net revenue is expected to 
decline in future as compared with its ])rcseiit level, we would 
expect the firm to plan to save more now than it otherwise would. 
Third, the firnrs plan will be influenced by the present rela- 
tionship between input and output prices and how this is ex- 
pected to behave in future: if inj)ut prices are expected to fall, 
ceteris paribus^ we would expect the firm to save more now so that 
it will be in a better position to exploit the relatively cheaper 
inputs in the future. I'ourth, the rate of interest: it is probable 
that business saving, like household saving, is ladatividy unre- 
sponsive to changes in the interest rate. Lastly, tlu're an* a num- 
l)er of innucnces that affext the firm's dec ision but which Jiavc 
no close counterpart with the household. A firm may desire to 
grow, and current saving is one method by which this objective 
may be achieved. Furthermore, firms may ^plan tr) borrow' lo 
meet future commitments or grasp futun' opportunities, and the 
strength of their desire to save now will tend to vary inversely 
with the ease and cheapnc'ss with which they (‘xpect to b(‘ able 
to procure money in thelliture when they need it. Given all these, 
we would expc'ct business saving, like household saving, to vary 
in the same direction, though not iiecc'ssarily in the same pro- 
portion, as current business income. 

We have now described how’ the consumptir>n-saving plan of 
the individual household (or the* analogous plan of the indivi- 
dual firm) wdU be revised if thcae is any ( harigc in the house- 
hold’s (or the firm’s) c'xpect itions about its present or future 
incomes, the pii< c'S it ex])eci.s to have to pay k>r present and 
future goods, or in the rate of inlei est. From thc'se revisions, two 
relationships are commonly derived, namc'ly, the r(*lationship 
between planned saving and the rale ol interest, and that be- 
tween plann(!d saving and current income. We shall call the 
former the housc'hold’s suppl) saving, and we have' called the 
latter its propensity to save. And our discussion in the previous 
pages has shown the direction in which each of these schedules 
will shift if any other planning datum should alter. The total 
supply curve' of saving in each period may Ix' obtained by adding 
tc^gether the planned saving of each household at each rate of 
interest: while some of the individual supply curves may have 
negative slopes and elasticities, it is unlikely that these will be 
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reflected in the shape f)f the total supply cAirve, for the majority 
of households will plan to save somewhat more as the interest 
rate rises. 'The total curve, like its corpponents, will be interest- 
inelastic. It might be thought that tlic role that households play 
in determining the relationship between the rale of interest and 
otlier pric(‘S is summarised in the total supply curve of saving, 
in the sann* way as their role in deUTinining th(' relative prices 
of other inputs is played by the total supply curves of them. This, 
however, is not so, and ff)r two naisons. First, iutert'st is the price 
received by those who lend money and ])aid by those wdio bor- 
row it. This j)nc(‘ is formally del(‘rmined by the supply of, and 
the demand for, loans. 'J 1 ie supply of loans — that is, of money 
for lending — is not, ho\vev(‘r, th(‘ same as the sii])ydy of saving, 
for saving is merely not speeding on the ]:)urchase of currtait 
c'onsum])tion goods and serviies: the moni'y that is not so spcTit 
may be ustd in many ways, only oiu' of which is to lend it. 
Second, as wc' slnall see latc'r {inf} a, Cllia])i(‘r 7) the' relalivt^ 
price's of labour-service' and ol'the ser\ic(\s rendt'ied by land are 
dctc'rmiiied by tiu' dispositioji of die tol.d stc'ck of labour and of 
land among tlu'ir dilfen-nl use's. Saving,* howc’ver, is not a stock: 
rather, it is a liow jier jx'iiod that aiigmc'nts tlu' stock of savings. 
The flow of saving iin'any jx riod is small as compared wdth the 
existing Slock of savings; being small, ive can neglect it as we did 
implicitly with the additions to the labour force (tlirough, for 
example, a ni't exce ss of liirths over dead is) 01 to the stock of 
land (through reclamation, for (‘xangile) ('arliepin this c'hapler. 
We shall see in the next chapter how households and firms in 
deciding u])on the forms in whi<h to hold ihc'ir savings help to 
determine the rate of interest. 

Th(' propensity to save of all households and firms in an 
economy is a relationship between the economy’s income (that 
is, the imonie of all firms and liouscholds) and planned saving. 
This cannot be obtained by simply ‘adding together’ the pro- 
pensities to save of all the individual firms and households, and 
WT can see why not by taking a simple example. We shall sup- 
pose that there are but two households in the economy and that 
their propensities to save are as drawn in Figures {a) and (b) in 
Diagram 75. Before we can calculate the total planned saving 
out of eacli level ,of the economy’s income, we must know how 
the total income is distributed between the constituent house- 
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holds. Thus, if the total income is !,oof. ])ci pciioti, and ifii is 
distributed equally between the two liousehulds, the total 
planned saving will be Ri)S\ jilus or RS in higure it). If the 
same income had been distributed in the piD])oriions i : 3, with 
household A (which lias the i-igher' propensity to .save) re- 
ceiving — 30, and R (which woind plan to sa\'e less out ol each 
income than A) receiving 730 jjer jicriod, the total planned 
saving would be le.ss at RT. IT the in< oine had lu en distributed 
in the proportions 3:1, phuined saving I'or the et'onomy as a 
wl.'ole would have been greater at RV. This may be confirmed 
by supposing that A’s propensity to save is given by the equa- 
tion — • —50 + 2 •J'li, and ii’s by the equation S/, - ~ too + 3 .yi,, 

I'):) 
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where s and y denote saving and income respectively, and the 
suffixes a and b particular households. If total income is i,ooo, 
and if A and B each receive 500 per period, A will plan to save 
200 and B 67, so that RS will be equal to 267. When A receives 
one-quarter and B three-quarters of this income, A will save 75 
and B 150, so that 7 “ is 225. When A gets three-quarters and B 
one-quarter, A saves 325 and B saves minus 17, so that RV is 
308. 

We could show in precisely the same way that the planru^d 
saving by both households at each level of total income will de- 
pend on how that income is distributed between them.* It is 
clear, then, that the propensity to save of the economy as a 
whole will rise, ceteris paribus, if income is redistributed in favour 
of households with relatively high propensities to save and that 
it will fall if the economy’s income is redistributed in favour of 
households with relatively low propensities to save. Wlien S])ec/i- 
fying the determinants of the propensity to save of an economy 
wo must add to the list of influences that aifect tlie saving deci- 
sion of the individual household and firm the distribution of 
income between households and firms. The total prop(‘rjsity to 
save schedule shows the role that households play, and a part 
of the role tliat firms,, play, in determining the level of the 
(‘conomy’s income. The manner and company in which these 
roles are ])layed lie, however, beyond the scope of tliis volume. 

In this section thus far we have concentrated on the saving 
decision; once this has been implemented, the, household or 
firm must decide how it will hold the sum of money that it has 
saved until it reciuires it at some future time. We shall examine 
this savings decision in the next section. 

THE SAVINGS PI-AN 

We shall su})pose initially that at the beginning of period /, 
the household’s (or the firm’s) savings are equal to the sum of 
money that it has succeeded in saving from its income in the 
previous period. Its savings arc then being held in the form of 
money, and it must now decide whether to hold them in that 
form during period t or to use the wdiole, or a part, of them to 
buy other things. The things other than money that a household 

* Prccisdy the* same problcnas arise in aggregating the propensity to consume 
schedules of the individual households. 
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or firm might acquire arc bonds, bills, ordinary shares and 
physical goods,* At any moment of time, in any economy, there 
is a fixed stock of each of these, and the amounts by wliich tliese 
stocks are augmented (or de pleted) over any interval of time 
such as a month or a year are insignificantly small when c'om- 
pared with the size of the stocks. In essence, a bond consists of a 
promise to pay some specific sum of money each year for a stated 
number of years with the further promise of a lump sum of 
money at the end of that period. These bonds may liave been 
issued by central or local governments, or by industrial or com- 
mercial undertakings. An example of a i:>ond is 2^ per cent 
Savings Bonds. These were issued 'at par’ - that is, sold to 
households and firms at i^ioo each -by the British Govern- 
ment between May 16, and July 9. ; each Savings 
Bond consists of a promise to pay £2 los. od. per annum, and the 
further promise ofa lump sum of /(loo some time between May 1 , 
A bill consists ofa pnanise to ])ay a sum of 
money at the end of a stated period, wdiic.h is usually three or 
six months. An ordinary share is title of ownership to a share of 
a firm’s assets and of the net revenue that these earn: thus, if a 
firm has issued one hundred ordinary shares, the holder of any 
one of them owns the one-hundredth part of the firm’s buildings 
and machines, etc., and this entith'S him to the one-liundredtli 
part of the income lluy earn in each year. Lastly, a household or 
firm may buy physical goods, rather than ordinary shares which 
may be regarded as claims to ])hysical goods and the net revenue 
they earn: the physical gooci ; may be durable like land and 
buildings, or they may be storeable, like wheat, sugar and wool. 

Now, at each point in time, each bill, bond, and ordinary 
share, and each kind of durable good or storeable commodity, 
has a price, and we shall suppose that th(\se prices cannot be 
influenced by any individual household or firm. 7 ’hus, on Octo- 
ber 12, the price ofa 2 { j/cr cent Savings Bond 
was ^,^82 7s. 6d., and the price of a share in the Ford Motor 
Company was £2 3s. gd.; on October 7, a Treasury Bill 
that promised ;£‘ioo in 91 days’ time could have been bought 

* 'I’his list is not exhaustive. There are many hybrids that we have ignored, for 
bills shade into bonds, and bonds via preference shares shade into ordinaiy shares. 
It must also be remembered that bonds and ordinary shares are gent'ric terms: for 
our present piurposes, however, we arc ignoring diflerences between one bond and 
another, and between one share and another. 
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for 1 8s. 8d. Tlic problem that fac'cs the household or Grm 
is to decide how much of each of tli(\se to buy at their given and 
known prices with {hr money-savings at its disposal. This prob- 
lem is formally the same as that which faces the household that 
has alr(‘ady decided upon its planned consumption expenditure 
and is considering what quantities of what goods to buy at their 
given prices. And its solution is similar: givcai its tastes and 
preferences, the household or firm will plan to hold that com- 
bination of bonds, shares, goods and money that promises to 
achieve whatever objc'ctive it is pursuing. 

In Chapter i, when desiTibing the distribution of ihe planned 
consumption expenditure over the goods and services of every- 
day us(‘, W(‘ assumed that the household’s tastes and preferences 
were given. We made no attempt to list the qualities of these 
goods — such as colour, dc'sign, ability to satisfy hunger, and so 
on on which tastes might de])end; nor did \vc try to classify 
households — for example, into sybarit(‘S, a(‘sth('tes, sensualists, 
etc. ' - ae'<’ording to their attitudes towards goods and services. 
When dis( ussiiig tlie disposition of savings, liowevi'r, it is both 
usual and ust'ful to do both these things. We sliall first list the 
(|ualities (other than tlieir prii es) of bonds, shan'S and money 
respectively that would be reh'vant to a houstliold or firm that 
W’as deciding whether or not to acquin' them. Money may be 
used at any tinu' to buy goods and services. It has the iiirther 
advantage that its value in terms of money remains constant, 
for one hundred Lank of England notes will akvays be 'worth’ 
/,'joo st<*rliiig. On llu* oilier hand, however, its real value — 
that is, th(‘ (juantity of goods and services that a given sum of 
money can command - will vary inversely with the prices of 
those goods and serviea-s that the household or firm might wish 
to buy: if the prices of these goods should fall, then the real 
value or purehasing-powa'r of the money that is held will rise, 
and vice versa. A government bond has the merit that it yields 
both a fixed annual income and a known sum of money at some 
time in the future. There are generally organised markets in 
which these bunds may be sold, so tliat the holder of a bond can 
always obtain money by selling it; he may, how^ever, obtain 
more, or less, than he paid for it, for the yjricc of a bond may 
fluctuate over time. For bonds that have been issued by private 
companies, wc must add to this list the possibility of default — 
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that is, the chance that the company will not be able to honour 
its promises to pay a .si)cciliecl sum of money per year and a lump 
sum at some dale in iIk! liiture. Willi ordinary sliares bolli the 
annual income (that is, the dividend) and llie prices at wliich 
they may be bought and sold, might iluctuaic. I'he dividend on 
the ordinary shares of a firm will tend (o rise if there is a relative 
increase in the prices of the products that the firm produces and 
sells, and vice versa. Households and firms may store tlieir wealth 
in tlie form of land and buildings: die prices ot‘ tliese may rise 
or fall as time passes and the income from llicm may fluctuate 
also. In these respects, they are similar to 'uxlinaiy shares, and 
this should not sur])rise us, for the lalti'r are in a sense rnendy 
claims to a particular share both in die ownershi]) of a con- 
glomeration of physical goods and in the annual inciunes they 
earn. 

Tlu' manner in which a household or firm will decide to hold 
its savings will depend {a) 011 its expectations aliout the liiture 
behaviour of the jirices of bonds, of the prkes and yields oi* 
ordinary share's and goods, and ol' llu' prices ol' (he goods and 
servic e's it might wish tojmy wath its sa\ ings at some time in the 
future, and (b) on its objective. A houseliold or lirm jiossessing 
savings may pursin' any one of many aims: given its c'xpecta- 
licms about prices and yields, it may seek merelv (o maintain 
the moiu'y value or the real value of its savings, or it may seek 
to so use tliem that their expexUed money value is at a maximum 
at some future drnc;* altcTiiatively, it may desire a stable money 
or real income' from its savings, or it may' wish either ck these to 
be at a maximum. Sinee in tins section our [iiime purpose is to 
sliow how households and firms help to determine interest rates 
as they decide how to hold their savings, we; shall suppose that 
tlieir objective: is to maximise the expected money value of their 
savings. Tcj justify this assumption at this stage, w-c must antici- 
pate briefly: wcshallpresently si'C lhat interest rates vary inversely 
with the prices of bonds; bond piiccs vary in response to changes 
in the demand for or supply of bonds, and changes in the demand 
for bonds are mainly the rc'sult of changes in the plans of house- 
holds and firms that are more concerned with the ‘capital’ value 
of their savings than with the income they yield. Given the 
objective, the precise combination of bonds, goods, shares and 

* If ihe money value is at a maximum, the real value will be at a maximum also. 
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money that a householfl or firm will plan to hold will depend on 
its expectations of future prices and yields. Thus, if it expects 
bond prices to rise, we would expect it, ceteris paribus, to hold 
bonds rather than money or goods and claims to goods; if it 
believes that commodity prices are going to rise, we would ex- 
pect it, ceteris paribus, to hold goods and c laims to goods ratlicr 
than money and bonds. 

We shall describe the influence of expectations about yields 
and prices on the manner in which the individual household or 
firm decides to hold its savings with the help of a simple t^xample. 
We shall suppose that the household or firm lives in a world 
where the only alternative to holding its savings in the form of 
bank notes and coins is to use them to buy one type of bond, 
namely, a perpetual bond. An example of such a bond is 2.1 per 
cent Consolidated Stock (‘Consols'), each unit of which pro- 
mises a paymc'nt of '^2 los. od. per annum in perpeluo: there is no 
promise of a lump sum re})ayrnent. It can easily be shown that 
the rate of interest, which is the price paid for the loan of £ioo 
for one year, will in this example vary inversely with the price 
of the bond: if a household buys a unit (T 2I per cent Consc^ls for 
£^o, it will receive' an anniml leturn of £2 los. od. on the £^o 
spent on its purchas^e — that is, a return of 5 per cemt per 
annum; if the price is £200, then the annual return o [£2 los. od. 
represents i } per cent pc^r annum.* Now let us su]:)pose that the 
household has money-savings of 25 at the beginning of period 
/, that the price of a bond is then £b2 \ os. od. (ihfjit is, the current 
or market rate of interest is 4 pc:r cent), that it expects the mar- 
ket prices of the goods and services it buys to remain unchanged 
(that is, that the real value of money to it will not alter), and 
that it is convinced tJiat the bond price will be ^50 at the be- 
ginning of period / f i , which is the next point in time when it 
will consider the disposition of its savings. Our problem is to 

* Allt*rna lively, we may regard the price of the bond as being the ‘present value’ 
(see iupra, page i Gi ) of the income stream that the bond promfses: the present value 
( V) in our example is equal to: 

•2^ 2 1 2^ 2 i 

■■■ 

where i is the rate of int(‘rest, 'Fliis is a geometric progression, and its sum to 
infinity is 2^;i. If T is ^50, then i is aA v ioo/r,o, or 5 per ctTit; if K is 200, then i is 
I J per cent. 
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describe the combination of money and bonds which if acquired 
now would have the maximum money value at the beginning of 
period M i. In our example, it is clear that the household will 
plan to keep all its savings in the form of money, for by doing so 
their value at the beginning of the next period will be ^^125. If it 
bought one bond now' and kept the remaining ffi 2 los. od. of 
its savings in money, the value of its waMltli at the beginning of 
period t i would be /'50 (the then bond pi ice) plus £2 los. od. 
received during period t plus the £{y2 jos. od. of money, or 
£i 15; if it had used all its savings to buy bonds now, the future 
value of its wealth would have been 

It is seldom, howTver, that a house hold or firm will be con- 
vinced that the bond price wall be at some precise and uni(|uc 
level in the future, as we 1kiv(‘ assum(‘d in the previous para- 
graph. In practice, the typical household or firm will be mon' or 
less uncertain about the future bond jnicts it may feel, for 
e.xample, that there is litth' likelihood of the b(aid price excc’ed- 
ing 70 or falling below Go at the beginning of peri(;d t i i, and 
that of all the likely pric<‘s lying b(‘tw'c^'ji (>o and 70 some seem 
more likely than ollua's. In tlu^sc' circumstances, for each ])resenL 
bond pri('e, the househofd or firm can calculate w^hat the value of 
its savings wmild be at the beginning of [leriod / i i for each 
j^resent distribution ol'its savings belwa*en rnom^y and bonds on 
each hypothesis about the future bond price: thus, if its savings 
were now divided in du; j)roportjons 1:1* between money and 
bonds, the money value of this cc»mbination of money and bonds 
can be compulecl for each pr ' e at whicli bonds might be sold 
in the future, and this calculation repeated for each otlu r pos- 
sible distribution of present w'^ealth. In our exampk‘, with a 
present bond price of /,'62 los. od., money savings of/;i25 
the expectation that tlic price of bonds will be betw'een 60 and 
70, the money value of the savings at the beginning of j)eriod 
t I I (ignoring the £2 10s. od. that is paid on cadi bond in each 
period) will lie betwxTii /,i22 i(»s. od. <ind £1^2 los. od. if the 
present savings are ajiportioned ecjually between money and 
bonds, and betwt'cn /.'120 and /, I40 if they are held wholly in 
bonds. In deciding how' lo hold its savings, the household must 
compare the range of probable values for its savings at lime / + i 
that would result from each distribution of savings between 

* By value, bt^neJs being valued at their existing price. 
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money and bonds with that resulting from each other distribu- 
tion. 

Wc know that households make choices like this, and that in 
the face of their uncertainty about the future level of the bond 
price they generally decide to distribute their present savings 
between money and bonds. We know little about the mental 
and emotional processes that precede such choices, but it is as 
if the hous('hold sought some compromise l^etwccn the gain it 
would enjoy if the bond price should rise above its present level 
ill future and the loss it would incur if the price of bonds should 
fall. Thus, ill our example, with a present bond prices of 
los. od. and an expeelcxl future price of somewhere be- 
tween Go and 70, we might think of the household as deliberat- 
ing as follows: the probability of the bond price rising above 
los. od. malas bonds relatively attractive but tlu' possi- 
bility of its Ijcing l(‘ks than this makes them less attra('tivc; it will 
compromise bt'twecn these efuillieting forces by holding some 
(probably the greater) part (Tits savings in the form of bonds to 
exploit tli(‘ probaliility that the bond price will rise and some 
part in money to ollset the possibility that the bond price wall 
fall. 

As alw^ays in ( coiyomies, howev('r, wa‘ are less interested in 
w'hy the contents of a household’s plan are precisely what they 
are than in how they wmuld alter if any planning datum should 
change. Jf in out example the bond price were higlier than 
/)62 los. od., them, ceteris parihvs, wc would expect the household 
to hold progressively few^er bonds and more and more money; 
for given the houseludd’s expectations, as the present bond price 
rises towxirds 70, the chances of it rising further become smaller 
and the chances of it falling become greater. If the bond price 
were 70 at the beginning of period /, the household may decide 
to hold all its savings in money, since it feels that there is little 
or no likelihood of the price exceeding 70 at the beginning of 
period / i- 1 . If the bond price w'crc now 60 — that is, at the level 
below which the household felt it unlikely to foil — the house- 
hold might plan to hold all its savings in the form of bonds, since 
it believed that the bond price would most probably exceed Go 
one period hence. 

This relationship between the present price of bonds and the 
way in which the household wmuld plan to apportion its savings 
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between bonds and money is illustrated inOiagram 76. Along the 
vertical axis, wc measun' the present bond pric e. The c urrent or 
market rate ul' iuteiTst ihat is implicxl by each cairreiu bond 
])riee is measured along dyd/,: thus, iftlie eurrem prit.eof per 
c:ent C^onsols is the market rat(‘ of interest i.> 2 1 - loo/'o or 
3*57 cent;* if the j^resemt price* is 60, the current interc'st rale 
is 2I X lOo/Go or .pi 7 per ccaii. On the horizontal axes, thnmgh 
() and Oi, we measure tin* value of tin* hoiisi'hohrs savings in 
money; we have assumed that these are (‘L|ual to OM ( -- O^T/j) 
at the beginning of period /. If the bond price were* 70, the house- 
hold would plan to hold all its savings in money, foj’ il feels that 
theie is no possibility ol' the bc'ud piic /* being high(‘r at M i 
than it is now. Hie line' shows hf)w the housc'hold will 

aj^portion the* monc'v savings that it possessc's at the b(‘ginning 
of ))('riod / bet\^ ecai inoiu*)' and hiioney-Lisral-lo-buy-bonds' at 
each present bond priia*. from this diagram wv can derive relu- 
tionshijxs bc'twecn the jnrseiu bond price fratc* ofdnten'st} and 
th(‘ C[uantity cJ' money or tlu* number ol’ bonds that the* house- 
hold would ])lan to liold, and ih(*s(‘ aii* illustrated it) Diagrams 
77(//) and [h) and 77(/:;«an(l {//) rc s]><'ctively. of tlu'se dia- 







by household 

(b) 





Diagram 77 


graiTis adds anything to Diagram 7(5. Jt‘wc ]:)ic‘frr curves which 
slope downwards to the right to he called denu nd curves, and 
those that slope uj 3 vvards to the riglil to be called supply curves, 
we may label the relationship shown in Diagram 77 (V?) the 
household’s supply curve of the service of holding money; that 
in Diagram 77(6) its demand for money; that in 77(c/) its supply 
of the service of bond-holding, and that in 77(c) the household’s 
demand for bonds. Since the sum of money that the household 
plans to spend on buying bonds rises as the present bond price 
falls from 70 to 60, it is clear that the demand curve for bonds 
is relatively elastic over this range of their prices. At current 
bond prices l)elow 60, the demand curve for bonds will have 
unit elasticity, because' the household will plan to spend the 
whole of its given money-savings on buying bonds. By the same 
token, the supply curve of the willingness to hold bonds will 
have unit elasticity at current rates of interest above 4- 1 7 per cent. 

204 
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The relationship shown in Diagram 76 between the present 
bond })i icc and the apportionment of llie ‘household’s wealth be- 
tween money and bonds will change if the household revises its 
expectations al)oul the range of values that the bond price 
is likely to have at time 1. ]f, for example, the household 
felt that the bond price would (hen lie between 65 and 75, the 
line Z/Oj A/A and the curves in Diagrams 77(«) and (c) would 
shift due northw^ards and those in Diagrams 77 (/O and (rf) 
would move due southwards, for at each present bond j>rice the 
household would plan to hold less n\oney and use more 
of its money-savings to buy bonds than before. And conversely 
if the household should feel that (h(‘ bond price ^vill assume a 
range of values low er than Go to 70 at the beginning of period 
/ -! I. 

li the value ol the household’s monev-savings at time' / had 
been greater than OiA f at A/[, tl)en,cc/c/M franhus, tht' planned 
apportionment of sa\'ings betwec’U moii(‘y and ‘inoney-uscd-to- 
buy-bonds’ would be shown by ZOjA/'A ', and the curves in 
Diagrams 77(V/), (b), (c), and (d) would have been in the posi- 
tions showai by S,,^, /),, aiifl respectively. y\nd conv(*rs('ly 

if the household’s money-savings at time t had been less than 

0,M,. 

We have assumed so far that the household's savings are 
initially in tin* form of money and that it is de(ading how much 
of them shall be used to buy bemds and how much shall remain 
in money. Our analysis needs little revision, howawer, ii'we sup- 
pose that the household, as a 'onsequence of its decision at some 
time in tlie past, finds itself a' tin* beginning of period / with its 
savings partly in money and partly in borids. Let us supj)ose, for 
example, that at the beginning of period G huusehold is 
holding a: bonds and r pounds. If the bond price is then 70, the 
value of its existing wealth is £ (70X ]»lus >), and it will distribute 
this between money and bor;ds in the light of its expectations 
about w'liat the future bond j>'rice wall be at the beginning of 
period / hi, when it will again consider the disposition of its 
w ealth. The relationship between the planned disposition of its 
savings and the current bond price could be illustrated by a 
diagram similar to Diagram 7G, and from it we could derive re- 
lationships similar to those drawn in Diagram 77. 

In our simple model economy, wherein each household and 
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firm must hold its savings cither in money or bonds, we can 
derive for each household or firm the relationships shown in 
Diagram 77 between the current bond price or rate of interest 
and the amount of money or number of bonds that it will plan 
to hold. By simple summation, we can obtain relationships be- 
tween the < urn‘nt bond price oi' interest rat(‘ and the amount of 
money or number of bonds that all households and firms in this 
economy would plan to hold. We can thus get a total demand 
curve for money as a store of wealth, or a total demand curve for 
bonds, or a total supply curve of the service (or willingness) to 
hold bonds, or a total supply curve of willingness to store 
wealth in the form of money. At each instant of time, all these 
relationsliips are identical, and each of them summarises the 
role that househedds and iirms play in determining die ])ond 
price or the rate of interest. We would ('xj)cet llu'se total curve's 
to be relativ(‘ly stable jjrovidcxl that tlu* expectations of all 
households and firms about the future l)ond prirv are not re- 
vised in the same direction: thus, if all (or the majority of) 
liouseholds and firms feel that tlie future bond ])ric(' will be 
higher than they had pn'viously supposed, they will together 
f)]an to hold more bonds and l(‘ss mcuuy at e.ich current ):)ond 
jjrice than b('fi)re, so Unit the cUanand for bonds (or the supjdy 
of the willingness to hold bonds) will move to ili(‘ right, and the 
demand for money (or llie sup])ly of the willingness to liold 
savings in the f(jrm of money) will move to tlie left. 

We have hitherto assumed that households and firms must 

f 

hold their wealth cither in the form of a liomogenenus perpetual 
bond or in money, and w'e shall maintain this assumj^ition when 
explaining the dctermin^iiion of the rate of interest in the next 
chapter. At this stage, liowever, w^e may indicate briefly how 
the analysis of the preceding pages nvciy be extended to a world 
in which there are not only money and per cent Clonsols, but 
also one kind of ordinary share. The price of ordinary shanks, 
like the price of a bond, may fluctuate; but wOiiJe the sum paid 
each year to the holder of each bond is fixed, that paid to the 
holder of each ordinary share is variable. At each point in lime, 
wh(m the honsehold or firm is considering the disposition of its 
savings, it wall know' tlie current price of bonds and shares and 
it will have some cx])cctations al)oul the future behaviour of the 
bond price and of the price and dividend of ordinary shares. 
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These latter will usually vary in the same direetion: thus, if each 
share entitles its owner to the one-ten-thousandth part of a 
firm’s buildings and <'quipmeni, etc., and if tlic dividend paid 
per share should rise (say) from 2s. to 4s., the price that is paid 
for the share would generally rise also. A household’s expecta- 
tions of the direction in which the price of tiu: ordinary siiare 
will vary will be related to the expected i)eliaviour ol' prices: 
thus, if the household expects a r<dative rise in tin* pric(‘s of the 
products that a firm is making, it ma\' (‘xpect the linn’s net 
revenue and therefore the dividimd it ]x.\s per share to rise. 
Given its expectations about th(' Iblun' Ijeliax iour oflxuid and 
share prices, the household will plan to hold that < onfolnatitni 
of money, bonds and shares thal promises tu aehii'\’e its objec- 
tive. Wc would expect bonds to bulk tiu' kirger in ns j>ian the 
lower is the present bond price, ce/eiis juvihus. And vice vers«i. 
Similarly, given its expectations al)out the fuSurt' behaviour of 
the bond price and ofthe prii e and dividtaid of ordinary shares, 
and given the prt'sent bond pri( (% w(‘ would expc'ct th(^ house- 
hold to use more oi'its savings to buy shart's (lu* low'cr the cm rent 
share price, and vice versa. We may thus f)btain a deiriaiul curve 
for bonds and a demand <airve for oiclinary sluin's: the forintT 
W'ould shift if there w’cre a chang(' in (In' (urrf'ut price ol' or- 
dinary shan'S, and th(' latter would move to a nc'w jjosilion w('re 
there a change in the (airrem bond pric<'. 

In this chapter, wc have described in turn the sales plan of a 
household that sells labour-se. vice, tin* s(‘rvices ol luifl, and the 
scr\accs ofthe williiigiHvss to h )ld bf)n(N or Tuoni'y. In eai h case, 
wc have described the data on which eacli sales dcaisioti rests 
and the direction in wliicli the sales plan would I)e revised 
should any datum alter. From the lawisions that would tollow a 
change in the pres(ait price ofthe scavue that tlu^ household is 
selling, ceteris paribus, we have clfTived a supply curve for ea<.:h 
service. 7'he total sui)ply (.urve of car]:)ent(Ts’ services, for ex- 
ample, isolates th(' role tliai lh(‘ liousi holds in which then', an' 
carpenters or potential carpc ntt'rs ])lay iji determining the rela- 
tion between tlie lunirly wag< -rate of <'ai’penl<‘rs and that of 
other kinds of laboiir-servit e. Similarly, tin* total sujq^ly of wheat 
land summarises the role that th(' households thal own it play in 
determining its relative* price also. And the tot*il suj)ply of the 
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willingness to hold bonds summarises the role that the households 
who possess savings plViy in determining the bond price. In the 
next chapter, we shall describe how the relative prices of these 
services are determined. In doing so, wc shall be combining the 
analyses of this and of the previous chapters. 



CHAPTER 7 


The Determination of the Relative Prices 
of Productive Services 


I n Chapter 5, wc described llie derivati.)n (d'a linn's demand 
for any productive service dial it might plan to buy; in 
Chapter 6, we derived die liousehold's sujipJy oFany produc- 
tive service that it might plan to sell. By aggregating these, wc 
obtained the total or marke t cJemaiid and supjily schedules re- 
spectively. d’hc total demand for a ])roductiv(^ service sum- 
marises the role that the firms that buy (or might buy) it play 
in determining its relative juice «is they im])lem(*nt their jiur- 
chase plans. The jirice-determining role of the sellers of jiro- 
ductivc* services is summarised in the total sujijily curve of each 
productive service. In this chaptcT, we shall describe^ hc)w these 
roles arc played, both in the shoit-iun and in the long-run. 

RELATIVE WAGE-RATES 

The short-run sujijily curve of the service s of carjieuters, for 
example, is a schedule that shows us how the sales jilans of car- 
penters would be revised if the only planning datum liiat altered 
were the expected hourly wage-rate: that is, it sliows the number 
of hours of carpenters’ servicc-s that all carj)enters together would 
plan to sell in a given period of lime at each jmice at which these 
services might be sold, ceteris paribus. 'The cetera that must remain 
paria are the number of carj^enters, the, tastes and prererenccs of 
each for real income and leisa.r, the jmicc^s of ilu* goods and 
services that they might j:)lan to buy, and their objective. The 
short-run demand for the services of carpenters is a schedule 
that shows us the number of hours of carj:>enters’ servic:es that 
firms would plan to buy in a given period of time at each hourly 
wage-rate, ceteris paribus. The cetera that must remain paria are 
the number of firms, the range of production jRissibilities open 
to each of them, the demaneffor the products that the firms are 
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planning to produce, ,tlic price of each other variable produc- 
tive service that tlie firms are buying or which tlicy miglit plan 
to buy, and the firms’ objectives. The total demand and supj)ly 
curves arc gra])h(*d in Diagram 78: on the vertical axis, we 
measure th(' liourly wage-rate of carpenters, and on tlic hori- 
7 ,ontal axis, we m(‘asurc the number of hours of carpenters’ ser- 
vices tliat firms WT)uld plan to ])uy, or lioiiseholds plan to sell, 
in each period of time. The liourly wage-rate will tend towxirds 
the level ()\\\ for only at that level will the purchase plans of 
firms and the sales plans of households for carpenters’ services 
be consistent w'ith one another. 

The wage-rate will remain at Oil’ per hrjur, with an even 
flow of sales and ]Durc]ias(‘s each equal to OQ^in each period, for 
so long as theie is no change in the demand for carpenters’ ser- 
vices or in the supply of tlnan. The dianarid curve will shift to a 
new^ ]K)sition, causing a change in th(‘ wage-rate in the same 
direction, il' any one of the det<*rminants of demand that are 
listed in the previous ])aragra])h should alter; and we described 
in Chapter' 5 {sufna jiagi'S i jG-- 8j how the demand \vould alter 
in response to a (Tange in any one of th(‘S(‘. The supply curve 
will shift if there is any alt(Tatio)i in any one of the determinants 
of supply, and w'e have already showm in Chapter G how supply 
will change* wJien any one of these is altered. 
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It must be emphasised that the preceding analysis, like that in 
Chapter 4, explains changes in the relationship between the 
hourly wage-rate of carpenters and the prices of products and 
of other productive services, 'riiiis, ifllu* pnferences for leisure 
of carpenters become stronger, the supply curve in Diagram 78 
will shift to the left, and the hourly wage-ratf* will rise as com- 
pared with {a) the jmees of tlie goods and services of everyday 
consumption, and [b) the price's of eUher productive' sc'rvicc's. 

In the long-run, as we have' dehiu'd it for iKuiseliolds as sc'llers 
(see supia, C^hapter G, page's 174 5), a hemsehold may change 
the kind of labour-service that it is se'lling; thu:;, in tiu' long-rnn, 
a carpemter may renounce his skill and tiain as a bricklayer or 
bus-driver, or an agricultural labenin'i* mav bi'couK' a carpenter. 
In the long-run, as we have defineal it for hrnis as se*llers and 
buyers (see supra, Chapte'r page's \.y 8, and C^hapter y, pages 
l yy-G), a firm may change its method of production and so 
substitute carpenters for other productive sen ie es and vice versa, 
'riie infliienee of tlu'se long-run iidjnslmc'nls on tin' relative 
price; of carpente'is' sc'rvices is ilhislraU'd in !')iagi\im 79. The 
short-run demand and supply curve's are' repre'seiite'd by 
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and S^Ss respectively, and the long-run demand and supply 
curves by DiDi and Si^ii respectively. As these curves are drawn, 
they portray a position of both long- and short-run equilibrium, 
for they all intersect at the hourly wage-rate 0 W, Let us now 
suppose that there is a permanent change in the preferences of 
households for the products that carpenters help to produce. 
This will caus(! an increase in the demand for carpenters’ ser- 
vices, that is illustrated by rightward shifts in th(‘ short- and 
long-run demand curves from and DiD^ to D[Dg and 

D'lD'i respectively. In the ensuing short-period, the hourly wage- 
rat(.‘ will rise to 0 ]i\^ and the plannixl purchases and sales of 
( arpenters’ services will rise from OM to OM^. In the long-run, 
as households and firms revise their plans, the hourly wage-rate 
will decline Knvards OW,,, and the number of hours of work 
that arc bought and sold will rise towards 

It is clear from Diagram 79 that the level towards which the 
hourly wage-rate will tend in the long-run will de})cnd on the 
elasticity of the long-run demand and supply curves. For any 
given shift iii the fi)nncr, OIL,, will be the nearer to OlV the 
mor(‘ elastii' is and vie e v(Tsa. For any given shift in the long- 
run supply curve, 0 Jt], will be the nearer to 0 K ' the more elastic 
is DjDj. I’he path by, which the hourly wage-rate moves from 
Oil to 011 ,1 will depend on the expectations that each firm has 
about the })ric'e ed its ])roduct and the hourly wage-rate which it 
expects to have to pay for carpenters, and on the expc'ctations 
ol'each household about the future level of th(‘ carpenters’ wage- 
rate when its members are contemplating a change in the kind 
of their labour-service. By- making alternative assumptions 
about these expectations of firms and households, w^e may de- 
duce a variety of paths by which the long-run equilibrium 
might be rea('h(‘d. These exercises are left to the reader, for they 
can be simply perfornu’d in the manner describc‘d in Chapter 4. 

This explanation in terms of demand and supply analysis of 
the relationship between thc! hourly w^age-rate of carpenters and 
the prices of products and other productive services has two 
main uses. First, it olTers us a number of headings under which 
we may usefully and conveniently classify the causes of changes 
in the relationship between carpenters’ w^age-rates and other 
prices. The headings arc what w^c have called the 'determinants’ 
of the demand for, and of the supply of, carpenters’ services. 
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Second, it helps us to predict the prol^ablc consequences of 
economic events on relative factor prices, li would be ledious to 
dwell upon the usefulness ol the above anal) sis in diagnosing 
causes and exploring consccjuenc(‘s, for ihei e is lilth^ to add to' 
what has already been said in C'hapter 4 (sit* supra, pages 
1 14-16). Rather, we shall rest ( ontent here w^iili describing how 
demand and supply analysis may help us to interpret in a rather 
rough fashion the process of collective bargaining.* 

Let us suppose that all existing carpenters are members of a 
trade union, and that all new entrants t(^ the trade are eligible 
for membership. Wc shall suppose that the union’s objective is 
to raise the hourly wage-rate. It may pursue this aim hy re- 
stricting the supply (that is, by slufting/jVS d'U' left in Diagram 
79), t by raising the demand (that is, by shifting DiDj to the 
right), J or simply by submitting a claim for a higlua* wage-rate 
to employers. If employers gram dus claim to avoid a strike, the 
implications for the union may be illustrat(‘d ifi Diagram 80, in 



* It must be emphasised that demand and supply curves are very nude tools for 
the interpretation of the proct*ss of roJIordve bargainin^^ More re/incd tools for 
elucidating this problem are described later in ChapUT 1 1 under the heading 
‘Bilateral Monopoly’. 

t This may be effected, for example, by limiting the number of hours for which 
each of its members might work per week. 

t For example, by ct)-operating with employers in introducing new Lechnique.s of' 
production. 
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which the curves liavr the same meaning as in Diagram 79. If 
the trade union threatens to strike unless the wage-rate is 
raised to OU f, then the short-run supply cur\^e of carpenters’ 
services beconu^s and in each period there will be an 

‘excess sup])ly’ rej)resent(xl by AB — that is, there will be unem- 
ployment or underemployment of carpenters. The long-run 
supply curve will be IViCS), and when long-run adjustments have 
been completed l)y employers, there will be an ‘excess supply’ 
of carpenters’ services shown by PC. It is seldom, however, that 
employers capitulate so easily. Following tin* submission of the 
claim, there ensue negotiations, and the arguments by which 
the claim is supported and coiint(T('d as these proceed can 
be roughly intf'rp reted in terms of our demand and supply 
analysis. 

Let us suppose that the existing wage-settlement was effected 
some time ago at and that tin* hourly wage-rate of Oil' that 
was fix('d at that time was the then long-run equilibrium rale. 

J his is a convenient simplilying assumption; whether or not it is 
true makes no dilference to the substance of our argument. Tlu‘ 
short-run and long-run de mand and supply curves at time ar(‘ 
shown by PJl^ S,S, and respectively, in Diagram 81. 

Let us suppose that die tiade union submits a claim for a wage- 
rate of ()]\ at tli(‘ beginning of period In suppoiting its 
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claim, the union may aroiu* that the prirgs (', 1 'lhe i>0()ds and ser- 
vices of everyday eoiisumpiit»n (filial is, {hr ^ost ol' li\int;') have 
risen since time IJ tins wert* the (hiI\ < lian<;(* (hat liad taken 
place since the last sc ttleineni, (lien ilu* and A'/A’, curves 
would now lie in positions dial are dillereni from diosi' they 
assumed at time /„. I'he union may argue that the tastes and 
preferences of its members for leisuri* and real iiu rime are on 
balance such that the new curves lie to llie left c f the old ones. 
Secondly, the union may aigiie that the wage-rates in similar 
or comparable occiqiations hav(‘ risen: ll tliis alone h;ul hap- 
pened, then the long-run supply curve (.T i ..rpimters’ services 
w^ould now lie to the left of its position ;ii Third, the union 
may argue that the net n'v^auK's ol' die fiirns tliat employ its 
members have increased, 'i he incrc asi' in net ii vcmues may hr 
attributed to a ris(‘ in the demand for the juodiK ts that cai- 
penters help to produce and;or to an ineixase in tlieij* ])]iysi(ad 
productivities. In either case, the implication of tliis argument is 
that the short-run and long-run dinnand ( urves for car|>enters 
now lie to the right ol' ‘'i^d DjJ)i r(‘,specti\ e)> . The total 
(dfect of all such aj'gunvmts is t(» suggest lliat tin' demand and 
supply curves at time f,, intei>>(‘Ct at the vvage-jatf’ 'i'h(' 

employers may deny tiie hnx e of tlu' iinioifs I'ontcaitions 01 (pic s- 
tion its estimate of the extent of the cliaiiges in p-iK'-^, in wage- 
rates in alternative octupations, or in ne t reveniK'S. In tlu'se 
ways, the employers may su]>]>or( their vicv\ that di(' long-run 
ecjuilibrium wage-rate, appiopriate to thi' (onditions at time' 
li<‘S below We an* not 1 re c.cuk eriH'd, iiowi vei', with the 

determination of the final outcome ol tla' legolitidons, ff»r that 
recjuires a more refined anahsis whic h will lie des( i ib(‘d later in 
Chapter 11, At this stage, \vr wish merely to sliow how the 
arguments and eounter-argiiments may br intcapicted in a 
rather crude way within the fram(‘W(-iiv (.‘f demrand and snjrply 
analysis. 

In the preceding paragraphs, we hav(' eonliiK'd oui attention 
to the determination of the rclathm brtwecai the jrriet‘ pt r hour 
of carpenters’ services and the jiriees ol all olln r products and 
services. The relative priec ol any otlier kind ol labour-service, 
however, can be explained in precisely die same way. We shall 
next describe how the relative jrrices of dura])]r goods, and of 
the services they render, are determined. 
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THE DETERMINATION OF J’HE RELATIVE PRICE OF A 
DURABLE GOOD 

We have already derived the demand of an individual firm 
for a durable good like a weaving machine (see sitpra^ Chapter 5, 
pages 159-63). This demand will only lie operative when the 
firm is implementing its long-run plan. During any period, the 
total demand for the machine may be obtained by adding to- 
gether (in the manner described in Chapter 5, pages 156-9) the 
demands of all tlie individual firms that are planning to buy it 
as they put their long-run plans into eflecl. This total demand 
for weaving machines is shown in Diagram 82 by the curve DD, 
The position and shape of this demand curve may vary from one 
period of lime to anothcT, depending on the number of firms 
that are de c iding to implement their long-run plans, 'flic short- 
run sup})ly of machines may be* obtainexl by tlie nu'lhod de- 
scribed in C^iiapter 2 (see siipra^ their long-run 

supply curve by that dcscrilxxl in Chapter 3 (see supra, pages 
99-101). d'hese are illustratc'd by and SiSi respectively in 
Diagram 82. 

We shall .su])j)ose that the de mand for weaving machines has 
remained stable at f)D for long enough to enable the firms that 



Diagram 82 



Determination of Relative Prices of Productive Services 2 1 7 

produce and sell them to make complete^ adjustments to it, so 
that the price per machine is initially 0 l\ Let us now suppose 
that there is a permanent rise in demand to DJ)^. In the ensuinj^ 
short-run, the firms will expand their rate of oiity)ut ‘along' sX. 
and the price will rise to 01 \. Over the long-run, as tin' number 
and size of the firms that produce machines increases, the pric(' 
will tend to fall to and the number of machinc\s that ar<' 
being demanded and supplied in (\ach ]KTiod will tcaid to rise 
to 

We know from Chapter 5 that tin* Rlalionslii}) that we liave 
called the demand for a durable gocxl depends, hiler alia, on the 
conditions of demand for (he product (s) dial it helps to produce, 
the price of <^ach otlier durable good and producti\'e servi(‘(‘ in 
conjunction with which it nuiy be us('d, and on the rate of in- 
terest, and that th(' relationship (hat we have' called supply do 
pends, inter alia, on the price of (he prodiK*ti\'e servie(’s (hat are 
needed to produce it. If (he rise in Uw dennand for liie machine 
in Diagram 82 is (he consequ(‘ii(H of a cliange in consumers’ 
tastes and preferences for die product (s) it assists in produc ing, 
then the rise in the price pl'the nnicliini* from OP (o OP^ and its 
fall in the long-run (o OPo represents c hanges in the relation be- 
twee n the price of the machine and the pric es of products, otIuT 
durable goods and jiroductive services, and die rate' of intcTcst. 

THK PRIC;iNC; OF l J K . , K R V T O F S OF DURAHr.F (;f)ODS 

The prices that is paid for the services riaidc red by a durable 
good in each period is called rc ; ( in eweryday usage. 'I’he durable 
good may be a dw(‘lling house, a factory laiilding, a plot of land 
or a machine. The explanation of tlie relativc^ price of the ser- 
vices rendered by these is formally the same as entr explanation 
of the wage-rate of carpenters in (he firs( section of this chapter; 
we shall, therefore, deal with it briefly. If tlie sliclter diat dwell- 
ing-houses provide is bought )_ y households, thcai the dcanand 
curve for it may be derived in tne way desc rilied in Chapter i, 
and we may, if we like, distinguisli belween du* short-run and 
long-run demands for the services ol‘dvv(*lling-hous(*s (see supra. 
Chapter 4, pages 133 6). If the servic e's of thc‘ durable goods an^ 
being bought by firms to assist in the production of othei' goods 
and services, we may obtain the short-run and long-run do 
inands for them in the manner described in Chapter 5 (sec 
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supra, pages 1 39-59) . Jn the short-run, the number of units of 
each durable good will be more or less fixed; there will, for 
example, 1 x* a given nu mber of dwelling-houses available for rent- 
ing, «'md of plots of land suitable in site and quality for the par- 
ticular use we have in mind. The short-run supply curve of the 
service's rendcTed by these will, therefore, be perfectly inelastic. 
In the long-run, the number of dwelling-houses may be de- 
jdeted ]jy dilapidation and by ^he use of dwelling-houses for 
olh(a* purposes, and it may be augmented by the building of 
new liouses and the conversion of buildings that are now being 
used in otlier ways. The long-run supply curve of house-room 
will be nion' elastic than the short-run supply curve, and its 
elasticity will be tlu^ greater the greater is the elasticity of the 
long-run su])ply curve of buildings and the lower is the cost of 
conve rting dweHir}g-housc\s to other uses and of making build- 
ings now used in other ways suitable for habitation. The same 
will be true of the long-run supply curve of land to a particular 
use: in the long-run land that is being put to other uses may be 
inad(' suitable for the use in question and land now being used 
in tins way may be made suitaid(' for other uses. 

The determination of the rdative price of house-room, and its 
b('haviour over the dong-run, ceteris paribus, are illustrated in 
Diagram fi 3 (c/). VVe ])ave supposed that at the rent per period 
of OR, there is initially both short-run and long-run equili- 
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brium, and that this is upset by a perman/*nt increase in the pre- 
ferences for liousc-room. As a cons('quence, ihe sJiorl-run and 
long-run demand cur\'es movc^ to iyj)[ and res])e(. lively. 

Tlic rent per ])eric)d will ris(' 10 OR^ and tend over the ensuing 
long-run towards OR.., Tii Diagram v\t' have illustrated 

the determination of the relative price of the dwelling-house it- 
self. In the initial equilibrium, the price is OS, If we ignore 
operating and maintenance ( osts, and if wi‘ are given the ex- 
pected life of the house and the rate of inlert sl, we know (see 
supra, Chapter 5, pages 160-3) {Hjiial to 

OS , i . (t f i /)"' -- 1. When the demand for liouse-i’oom 
rises, the derived demand for the <ln elling-Jiouses that jirovide 
this service wall rise also: tlie price old ach hr)us(‘ will ris(‘ to OSi 
in the short-run and tend towards OS^ in the long-jun. d'iie price 
of existing liouses in the short-run ( O.V, ) ai>d ilu rtaU jx r [leriod 
of existing houses (OR^) will lx* such tlniC is (‘ijual 10 

OSi . / . (i -i /V'/(i i i)'' - 1. d'lu' pri('(‘ OS^ exuaxls tin' ('osts of 
building new houses; as these aie ])rovided, both tlie, rent pcT 
period and the price per liouse will lall tow aids OI\. .ind t'ASh l e- 
spectively, and tlu'se mvst be such that OAd ecjuals 

OS., . / . (j i '• ?)" ■ * • 

At one time it wxis (iistomary in ('(“onomics t(/ tdassil'y tiic 
factors of production into three* groups lancf laboui* and 
capital, and to call the prita* paid for tin* use urtln* j)roducti\e 
agents that fall, into each eJass ri'iit, wages tind iinenst resjiec- 
tively. d’his classification ma; be workable when an (‘caanomy is 
in the initial stages of (‘conuiriit, deV’*]opinent, foi’ individual 
factors of production may then fall ('asily into one or cnhei ol 
these groups. Further, it may then be useful, f'oi ( ;ieh member 
of the econcjiny may then own onl\ lactors that lidl into a siiigle 
group, so that this classification of pjcvluciive fiu tors and (jf the 
rewards paid to them may cor’ - "pond fairly ( losely to the social 
classes landowmers, red and green proletariat and capitalists rc- 

* Labour is somcLim<'s flividecl into cnirojjn'nrun.il and ftilicr latiour, and the 
distinction between lliese is bast'd on function. }’inrre[)ren('ur.>hi]) <>1 t tit^ rprise may 
be detmed as the labour which plans oi t'o-ordinait's ih» use td nil otljt r farlt>rs. It is 
sometimes detmed as the factor whiHi t>ear.s une<rtainl / that is, wliose reward 
redet ts the existence of unrertamly. Sinee tliis is tru<' all fa( tors (thosigh to 
widely varying degrees) it may not be possible to ideniify uncertainty-bearing with 
a particular group of people, for all those, who indulge in economic tactivity bear 
some uncertainly. 
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spcctivcly. In a mode;'n economy, however, what we ordinarily 
call land is land to which lias been added capital and labour, 
and what is ordinarily called labour is human beings whose skills 
have been developed by education and training. In these cir- 
cumstances, if we maintain the customary classification of fac- 
tors, we must discard the classification of their rewards that 
accompanied it: for the price paid for the use of a plot of land 
whose quality has been improve rl by drainage and artificial fer- 
tilisers will then consist partly of rent (that is, the price paid for 
the use of land per se) and partly of interest; and the price paid 
for a doctor’s services will be partly wages and partly interest 
also. Further, in modern social democracies, w^e do not find the 
same simple correlation between factoral groups and social 
classes, for fewer and fewer households now^ derive their in- 
comes wholly from interest and wath the diffusion of the owner- 
ship of capital goods, more* and more households derive at least 
a part of th(‘ir incomes I'rom interest and dividends. Lastly, if a 
man decides to hold his money savings in the form of land, the 
price he receives by selling the use of ihe land will appear to him 
mainly as intc'rest. In this chapter, our prime concern is to 
ex])lain the dct(‘rmination of the relative prices of the things that 
firms buy. We liavcvclassificd these things roughly into produc- 
tive services, which make the wdiole of their contribution to pro- 
diK'tion in [hr pc'riod in wdiich they are bought, and durable 
goods, which yie ld tlu'ir services ove r a succession of production 
periods. Ill calling the prices of some of these rents and wages, 
we follow' ordinary usage. In explaining relative price behaviour, 
there is no need to try to break dowai the price of any particular 
service or durable good into the notional components appro- 
priate to the three-fold classification of productive factors — 
that is, into ‘rent’, ‘wages’ and ‘interest’. 

A NOTE ON DIFFERENCES IN EFFICIENCY BETWEEN 
UNITS OF THE ‘sAME’ PRODUCTIVE SERVICE 

In explaining the relative price of carpenters’ services per 
hour in the first section of this chapter, we assumed that each 
carpenter qua carpenter w^as identical wdth each other. This 
meant that for employers an hour’s work from any one carpen- 
ter was a perfect substitute for an hour’s work from any other. 
In practice, however, carpenters may differ widely from one 
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another in efficiency: that is, all other tinners (such ^is the lay-out 
and organisation of the other productive services) being con- 
stant, an hour’s work by carpenter A may yit‘lcl a difl'ercnt out- 
put from that by B, In these circumstances, our cKplanation of 
the relative wage-rate must be modified. 

Little modification is needed {a) if carpenters can Ijc divided 
into sub-classes each containing car])eiilers tliat are of the same 
efficiency, or (b) if the la]:)Our-s(*rvice tliat is b(ang supplied l)y 
each carpenter can be reduced to a tommon chaiominatoi . If 
carpenters can be graded according to <‘fficiency, and if within 
each grade there is a rela lively large number of liomogeneous 
carpenters, then the determination of (In' relative' hourly wage- 
rate of each grade may be illustrated liy a diagram similar to 
Diagram 79. dhe demand < urves Ibr th(‘ servie(‘s ol carpenters 
in each grade will be much more elastic tlian those shown in 
Diagram 79, for the services of grade' I carpenters can now be 
siibstilut(‘d for those of tlic men in grades J 1 and HI, etc. If each 
carj)cnt(T dilfers from eacli oiIkt, so tliat sub-elassific:ation is 
impossible, it may be possible to reduce' hours of work by hetero- 
geneous carpenters to some common unit of (‘fficiency. I’hus 
suppose that the services of carpen ter .1 an* laktm as t)ie standard: 
if eight hours w^ork per week fj'orn carpenter B are substitut(‘d 
for eight hours work per week from d, the relalionsliip between 
the total outputs befrre and after tin' substitution willgiv<‘ a re- 
lationship between tiiC (dticieiK y of A and B^ so tliat /f s service^’ 
ran be measured in tlie same units as /I’s. If a controlled ('xperi- 
ment of this kincl vveiT perfo: nuxl for all tarpenters, tlieir ser- 
vices might be reduced to tin ( ommon ♦ fficieney imil, and this 
being done, the relative price per elfRiency unit might lie ex- 
plained in the way illustrated by Diagr am 79.* 

If the contribution of each U'orkcr to outjjut is identifiable and 
measurable, it may be possible to relau the wag<* to the outj)ut 
rather than to the time that h v'orked - that is, to have piecc- 
rates rather than lime-rates. Vv iien the price of labour-service 
is expressed as a simph' piece-rate, the imphixl unit, in terms o( 
which the wor k is being rnc'asured, is dabour-siTvict* per unit of 
(homogeneous) outjiut’, and (his j>rovidcs a tail' aj)]:)i'oxirnation 
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to the rffirirncy units that were described in the previous para- 
graph. Wliere there are simple piece-rates, the hourly wage-rate 
will vary l)etwc'cn one carpenter and another roughly in pro- 
portion to tlieir reliitive contributions to output — that is, to their 
marginal gross productivities. The less (dlieient worker, how- 
ever, will tend to receive rather more than his marginal net 
producli\ity and the more efiicient rather less: thus, if in one 
hour yl’s output is four times that of hourly wage will be 

one-(|uarler that of yl, but since the (juantities of the services of 
mac hines, plant and management reejuired for each unit of /i's 
oul])ut are four limes the quantities r(‘C(uired for each unit of ^I’s 
output, yl's maigirnd net produc tivity will be more than four 
ti ITU'S grcalc'r tl\an tliat oi' B. 

Ifoiir ])ur])Ose weie to c->:plain tlie ju’ccisc' wage that is bc'ing 
received bv c'ac'h carpenter, \\c‘ would bc' forced to explore the 
iin]jlicaii(»ns of tlic' fact tliat caipc'uters differ widc'ly from one 
another in c'lliciency in inuc li greatc'r dc'tail. We arc' primarily 
interc'sted in this volume'. howc‘\’C'r, in exjilaining changes in the' 
iT'lationshi]) bc'tw c'en the' wage's of c arj^entc'is and the prices of 
jiroducts and othc'r jiroduc live servic'C'S and factors. If the* spread 
of c'lllc'ienc y among carpc'iitc'rs and the systc'ui of wage-payment 
are givem, thc'ii our demand and su|'>ply analysis provides a use- 
ful framew’oik \\ithin whic h to c'X[)lain and interpret variations 
in the' rc'lativc wages ofe a.i ])cnters. 'flius, if the demand for the 
products tliat c arjx nU'rs help to ])rodiKe inc:reasc's, then, ceteris 
pmibus^ we would expec t die wage receivc'd by each carpenter to 
risen if the' wagc-ra.tc' in othe r comparalile occ'upations should 
fall, then, (.clcris /)(i)ibu^, we w^ould c'X])ect the avc:rage wage of 
car|)cnlers to tcaid tc^ fall. 

A NOTE ON 'kc:onomic: RKN'j'' 

Economic rent is the difference between tlie actual earnings 
of a unit of a factor of production and its supply price.* The 
actual earnings of a unit of a productive service or factor arc the 
price that it recc'ivc's for sc'IIing its st'rviccs for a given period of 
time. Its snjiply pric e is the minimum sum of money that is re- 
quired to letain it in its existing use. If the costs of transfer from 

* '( )pp()rtuMily C-nsC' rind ' i ranslrr J^Liriiiiigs’ ar(" synonyms tor supply prirr. 
a iiis drliiiition of <‘( onoinic n^nt is suhstaritiiilly the same as that given by Juan 
Robinson, Econumic^ oj linpcijcit (Competition, Chapter 8, page lOj. 
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one use to another are zero, then this will^be equal to the maxi- 
mum sum il could earn per period in any other use; if these costs 
arc positiv^c, its supply price will be equal to its hight'st earnings 
per period in an alternaliva^ use less oik‘ period's sfiarc of the 
tr^insfer costs, riius, ii a carpenter <'.an earn 210s. per week by 
working as a carpenter, and if tli<' minimum sum that would 
induce him to do so is 183s. per week, his economic rent is 25s. 
per week. 

If ea('h carpenter is identical with each oiIkt qua carpenter, 
each will receive the same w(‘('kly wage, whic,h will be deter- 
mined by the demand for and the supply of car])enters’ siu'vices. 
If cdl carp(‘nters are id(‘nti< al not only ^^w^M'arjjenlei’S but in 
all otlu‘r respects also, then eaeli will have the same supply 
price to carpiaitry, lor th(‘ maximum (Mrnings in alternative 
us('s and the costs ol' transfer will be llu^ same Tor each. In these 
circumstances, the long-run .suj>ply cuivc ofehrpenters' service's 
will be perfec tly elastic as in Diagram 8p<7). and the weekly 
wage' will be the same as the su])])]y pric e of a wec'k’s work from 
each carpentc'r, so that no part of the c arnings of any carpenter 
will be (Tonomic rent. If actual or potc'iitial carpc'iiters arc not 
equal in all othcT respects, them the long-run supply curve of 
carpenters’ service's will be less than pc'rfc'i tly elastic: as in Dia- 
gram IkpV;). d'hey may differ from one anotlu'r in that they ate 
nc^t ecjually vc’rsatilcg so (liat the' nuigc* of allc'rnativc' occupa- 
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tions open to them varies from one to another; the most re- 
munerative alternative use for one might be driving a bus, for 
another acting as a waiter. They may have diflerent attitudes to- 
wards the nature and conditions of the work in the various 
occupations open to them, and this by itself will mean that the 
wage tliat would induce A to become a carpenter might differ 
from that which B would demand. Lastly, the costs of trans- 
ferring from other occupations to carpentry and vice vcTsa might 
vary widely from one man to another: thus, to take the simplest 
example, A might live beside tlic firms whicli arc demanding ctir- 
j:)enters’ services and B might live five miles away near a textile 
factory; other things being equal, yl\s supply pi ice to carpentry 
will be less than /i’s. It is clear that (.(onoinic nait will be a 
component of the earnings of most carpenters and tlie size of the 
component for any particular carpenter can be illustrated on 
Diagram 'i’hus, the economic rent received by llic O.l-th 

carpenter will be equal to SI , the din'ereiice between his actual 
earnings OR and his supjily price yli'; that ol' tlu^ OjV-th car- 
penter will be zero for the weekly earnings of OR are just suffi- 
cient to induce him to acquire or retain this skill. The area 
RML shows that part of tin* tola] earnings of all carpenters who 
are at work {ONLR)Ai^i is eixaiomic rent. 

It is ch'ar from Diagram 84 fi) that economic rent will be a 
more important constituent of the actual (‘arnings of a produc- 
tive service' the less elastic is its supply curve. I'hc elasticity of its 
supply curve will depcaul, celetis paribus, [a) on the maniK'r in 
which we define a productive' service and the uses to which it 
might be put, and (/;) on time. If we adopt broad definitions of 
producti\’e service and use, economic re'iit will be the greater, 
and vice versa. Thus, if we group all the natural, non-human 
agents of production together and call them land, and if we 
define agriculture as the sole use of land, th('n the supply curve 
of land to agriculture will be perfectly inelastic, for on these 
definitions land is quite specific to agriculture so that its supply 
price is zero: the whole of the actual earnings of landowners 
will, therefore, be economic rent. Given the definition of pro- 
ductive service, economic rent will be the less the narrower arc 
our definitions of use: thus, if we distinguish between the use of 
land for growing corn, wheat, potatoes, apples, and so on, the 
supply price of land to each of these uses will be positive, so that 
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only a part of its actual earnings in any»particular use may be 
called economic rent. II vve go iurllier and dtdine as a separate 
use the growing of potatoc's ftu' Mr. Sinitli, who is one of many 
growers of potatoes in a loc ality, then the sn])ply of laud to him 
will be peilectly elastic , for the supply jmev of land to him will 
be its mark(‘t price. 

On any set of definitions c'f ])rocluctiv(‘ servic(‘ and use, the 
supply price of a unit of a productive service to any use will de- 
p(‘nd on the range ol alternative uses that is o|)en to its owner, 
and this tends to vary din'ctly with lime. JI'wc* define llu‘ short- 
run as a period within which a unit of a jnoductive service can- 
not move from one use to anotlier, then its sup]')ly price to its 
presemt use w'ill be zero, and the whole of igs (Uirrent earnings 
will be economic rent. In the long-run, units of a productive 
service may incwm from one' use to another: thus, carpenters may 
become bricklayc'i s, and a linn whose' jxist savings are embodied 
in a weaving machine may realise these from depreciation 
allowaiKCS and use' them (o buy a spinning maciiim' or a tractor. 
In the long-run, therefore, the supply price of c'ach unit of a 
factor to its existing um' wall !)e what it could earn in its next 
most remunerative use (ifwc' ignore transfer costs;, and not the 
whole of its actual earnings wall be t conomic rent. Kconornic 
rents that appear in tlu' short-run lriv(' bec'ii cajled c|uasi-rents* 
to draw' attention to the fact ihal in whole or in part they are 
likely to he temporary. It would s('('in, then, that wide defini- 
tions of pi’oducVvi' services and us(‘ ha\e {he same elb'ct on the 
size of the economic rent as a narrow filaiining horizon, and 
that narrow^ definitions liave similar c()nse([uen('eb to a length(*n- 
ing of the planning horizon. 

As w^c have defim'd economic n'ut, it is a surplus: if', wdien the 
price of each product and produt iiv'^' service' were at its long- 
run eciuilibrium level, all (xonomic imts were approjiriated by 
the state, no unit of any pn luclive .service* we)uld have any 
incemtive to change its use, for post-tax earnings of each would 
be equal to its supply price to its existing occupation. For this 
reason, the notion of economic rent has been c>f some importance 
in the history of public finance: with its a^d, it was possible to 
conceive of a system eif taxation dial would not directly affect 



226 Price Theory 

the pattern of resour^e-usc within an economy. Even if sucli a 
tax system were practicable, however, it would alter tlie distri- 
bution of income! between the ow^ners of productive services. 
Since tastes and preferences dilfcr from (Uie person to another, 
there would be a change in the pattern of demand, and hence 
in the pattern of relalive product and factor prices, and this in 
turn would cause a change in the pattern of resource-use in the 
economy. 

TIIK RATE OF INTEREST 

By a rate of interest we mean th(! price per unit that is paid 
for a loan of money for a pcrir)d of time. Conventionally, the 
unit of money is /^loo, and the period of time is one year, so that 
the price is usually (‘xpressed as a rate/>rr cenlurn per annum. In 
this section, we shall attempt to explain how this price is deter- 
mined. In doing so, we shall simplify heroic ally by assuming 
that all loans are riskless, that all arc made for an infinitely long 
period of time, and that bonowers borrow by selling irredeem- 
able bonds and lenders lend by buying them. We sliall suppose 
also that the num])(‘r o(‘ bonds that is ( iirreiUly issued in any 
period of time is insignificantly small as (‘ompared walh the 
Cjuantity of bonds /that have already been issued. On these 
assiiinptions, all bonds will be homogcaieous, th(' market pric(‘ 
of bonds will be dc'termin('d primarily by the dennand for the 
existing stock of bonds, and the relationshi]) l)etwe(m the market 
price of bonds and the 'nominal rate of interest' on them will 
give, us the current or market rate of interest.'*' l.ater, we shall 
modify our cxj:)lanalion by assuming that )}onds are not homo- 
geneous, either because they arc issued for different periods of 
tim(‘, or because there is uncertainty about whetln^r borrowers 
wall meet their prornis(!S to pay the nominal rate of interest on 
their bonds and repay the principals. 

We have* already seen that the manner in which a household 
will plan to distribute its savings between money and bonds 
during the period that lies ahead depends on the current bond 
price (rate of interest), the household's expectations about the 
future level of the bond price and its objective. In Chapter 6, 

* If each bond promises a payment o\' £‘Z los, ud. per annum indetinilely, we 
shall call the £‘2 los. od. the ‘nominal rate of interest’ on the bond. If the market 
price of the bond is then the market rate of interest will be 5 per cent (sec 

supruj Chapter 6) . 
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we have shown what the planned disposition of savings would 
be at each ciirrcnl bond price, assuming that the household’s 
expectations and objective remained imclianged. From this re- 
lationship, we deri\ c'd the household’s supply oi'tho willingness 
to hold money, its demand for money as a store ol' wealth, its 
demand for bt)ncls and its supply curve of the willingness to hold 
bonds. By adding together the demand curves for bonds of all 
the households and firms in the economy, wc obtain the total 
demand for bonds. I’his shows us the number of bonds that the 
firms and households would ]>lan to buy at each current bond 
price, given their objecli\'(\s, their ex})ectabons about the future 
le\el of th(' bond j)rice (market rate of iutcu'sl), ihe initial dis- 
tribution of tlu‘ savings of eac h household and firm belwecti 
money and bonds, and the initial distribution of the existing 
stocks of motK'v and bonds betwTi'u hous'diolds and hrms. These 
last two determinants of the di inand for bonds nu'an, in r-lfecl, 
that both the number of Ixmds and thi‘ (juantity of money in the 
form of which savings might lie held, must be assumed constatit. 
At each point in time, tlu're will ])(' a giv^n stock of bonds: that 
is, th(‘ir sup})ly curve will be totally inelastic. Fhesc' demand and 
supy)ly curves arc graphed in Diagram 83, whia'c w(^ nieasurc 
the current j)ricc of lx)nds (^n the vertic al axis and thc^ number of 
bonds demanded and sujiplied on the liorizontal axis. Tlic mar- 
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* Spc Diagrams 77(a), (6), (t) and (d) respectively. 
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ket price of bonds will tend tow^ards the level OR^ for only at that 
price will the number of bonds that firms and households plan 
to purchase be equal to the number of bonds that are available 
for purchase: that is, only at the price OR will the public be 
willing to hold the existing slock of bonds. If the bond price is 
0i2, and if the nominal rate of interest is per cent then the 
market rat(' of interest will be 

It can be seen from tlie diagram that households and firms 
will only be willing to hold the existing stock of bonds wiien the 
current l)ond price is OR. Thus, if the bond price w^ere now^ Oyl, 
the members of the economy as a whole would be holding BC 
more bonds than they wished to hold at that price: those hold- 
ing moH’ bonds than they desire would atO'mpt to S(il tlnan, and 
the pressure to sell bonds w^onld low'er tlnir jirice. As tlie lioiid 
price fell, the prc'ssure to scil bonds would diminish and the 
induccmenl to buy iluan would rise. And couN'crsely, if the 
current bond price w'crc less than OR: the ‘(“xcess demand’ for 
bonds will cehiis panhus rais(‘ tlnir jirice to OR. If all firms that 
borrow money do no by selling bonds that are identical with 
those already in existence, and if* the ilow^ of new' bonds in any 
period ol time' is insignifu.aiitlv small wiien compared with the 
stock of bonds alrc'acjtV issuetl, then the sale's of new^ bonds will 
not atfee t tlie bond price': that is, the market rxut' of inU'rest of 
2 ljOR will b(’ that at wliich newv loans can be obtaine'd. 

I’he bond jrrie (' will move to a new le'vel if the demand for 
bonds altc'rs. Ifi on balance, firms and households exi)c'ct that 
the future bond prices will be higher than thew had j^rcwicnisly 
supposed, then the- demand for boiids will incrc'ase and the c'ur- 
rent bond price will tend to rise; and conversely. If' there is an 
increase in the Cjuantity c_>f money that is available' for holding as 
an assc'l, then, ccleris paribus., the dc'mand for bonds will rise; fcjr 
the demand for bonds of each individual firm and household 
that receives a jrart of tin' increase in the quantity of money 
will swi\'cl rightwards (see supra, Clhapter 6, page 205) so that 
the total demand will rise also. The' increase in the quantity of 
money a\%ailablc for use as a store of value might be a conse- 
quence' of a redistribution of an existing slock of money betw’cen 
this and otht'r uses (see infra, pages 22C)--3i), or of an increase 
in the total stock of money. In most modern economies, the 
increase in the to\al stock of money is elfected by the purchase of 
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bonds by the monetary authorities, and^the stock of money is 
depleted .by the sale of bonds. The purchases and sales of bonds 
by the monetary authorities with the aim ofehanging the quan- 
tity of money are called 'o}Hai-mark('t’ operations. If the de- 
mand curve in Diagram 85 is defined as the total of the demands 
for bonds by firms and liouscholds (that is, the public) and by 
the monetary authorities, and if the quantity of money is in- 
creased by bond purchases by the latter, then to the increased 
demand for bonds by the ])ublic as a (onsequimce of the in- 
creased quantity of money we must add the demand for bonds by 
the monetary authorities. In these circumi^tances, the bond ])rice 
wall rise by more than it would have* risen if die Cjuantity of 
money had been increased by other means. Alternatively, if 
the demand curve in Diagram 85 is defined as the total de- 
mand by the piiblh* for bonds, tluai the effect of bond purcliascs 
by the monetary authorities will be illustrat'd by a leftward 
shift in the supply curve of bonds, foi now diat mon* bonds are 
h(‘ld by the authoriric's fewer wall be available to the public. 

The explanatif)!! of the determin<ition of the current bond 
price (rat(‘ of interi'st) may be pieseiiled in t(‘rms of the dtanand 
for and supply of money. From the manner in which the indi- 
vidual would plan to revise the disposition of his savings be- 
tw'cen money and bonds in response to chang(\s in the current 
bond price, wa: can derive liis demand < urve for money as a 
stort' of value (see supra^ (taptt:r G, ])ag(\s 201 4, and Diagram 
nf))- W^it-n thp individual demand curve's of liouseholds and 
firms are summed together, we obtain the total demand for 
money as a store of wealth, d’iiis shows us the' nuniber of units ol 
money that the firms and households in the economy would plan 
to hold at each current rate of interest, givem their objectives, 
their expectations about the future level of the bond price (rate 
ofinterest), and the ('conomy's stocks olhnoncy and bonds. 

At any point in time, there will be a given quantity of money 
in an economy. The whol6 of this, how ever, will not be available 
to function as a store of value, for some part of it must act as a 
medium of exchange. We have already described the purchase 
and sales plans of households: when the sales plan is imple- 
mented, goods and services are exi hanged for the money that 
constitutes the household’s income; when the purchase plan is 
implemented, the sum of nioney that wc called the planned 
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consumption expenditure is exchanged for goods and services. 
Since tlie consumption expenditure is mainly finaru ed from 
income, money is lierc acting as a medium through which the 
productive services tliat tlie liousehold owns are exchanged for 
the goods and services lliat it wants. If eacli household received 
payment for what it sells at the same moment as it pays for what 
it buys, it would require no stock of money to finance this ex- 
change. Typically, however, incomes arc rec'xdved at discrete 
intervals, wdiile consumption spending takes place more or less 
continuously, so that at each instant of time, a household will 
have some sum of money designed fin' spending whicli is as yet 
unspent. Given the pattcTii of spending, this sum will be the 
greater th(' larger is the household’s income and the less Ire- 
qucntly is it paid. Thus, if a houscdiold receiv(\s on Friday 
evening in payment for the services sold during the previous 
seven days, and sets aside for consum]:)tion spending at an 
even rate of per day during the seven days that follow, its 
average daily stock of money-for-s])ending wall be If the 

sauK^ income waae paid fortnightly, then on the same assump- 
tions the average daily amount of money held as a medium of 
c?xchange w^ould be /,() los. od. If the wa'ekly income had been 
planned spending and daily (c\j)enditure £ 2 , then, 
ce lens paribus, the averag(‘ daily holding of money would have 
been £G. '1 lu* amount ofmoney that a household holds to bridge 
the gap between the rc caapt of income and its ewpenditure is 
called its transactions balance. 

For ('acli firm in an econom\', money ac ts as a medium through 
which its (low^ of products is exi hanged ic)r the flow cT produc- 
tive services needed to make them. Since the* productive ser- 
vices arc used to make the firm’s products, payment for the 
former may (and generally docs) precede the receipts ofmoney 
from the sale of the latter. Given the customary intervals at 
which the firm pays for the things it buys and receives payment 
for the things that it st*lls, it wall require some sum of money to 
bridge the gap between its payments and receipts. This sum is 
called its ‘working capital’ or transactions balance. Given the 
relationship between the frequency of receipts from sales and 

* Assuming that the spending is done tirst thing eac h morning, its stock of money 
on Saturday will be £ 6 , on Sunday £3, and ^'3, £2, £1 and £0 on Monday, 
Tuesday, W'ednesday, T hursday and Friday respceti\ ely. I'he average daily stock 
will be the sum of these divided by 7 — that is, 21/7 or 3. 
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the frequency of its expenditures on tlie pyrehases of productive 
services, the size of a film’s transactions balance will be the 
greater the greater are its receipts. 'The receipts of all the firms 
in an economy will depend largely on th(' l(‘vef of spending by 
all theliouseholds, and that in turn will depend on the aggre- 
gate income of the households. Tliat part of the total quantity 
of money that is required to facilitate the current transactions of 
households and firms will, therefore, depend mainly on the Itwel 
of the economy’s income. 

If we are given d/, the number of units of money available for 
all uses in an economy, and if vve are given the quantity (d/^) 
that is required for the transac' lions balance's, then AI ~ My or 
d/jj, will be the number of units available to satisfy th(‘ demand 
for money as a store of value. If M is assunu'd given, and if we 
suppose that the transactions balames will not vary with any 
likely change in the rate of interest, we may cbiiclude that M^ 
will ])(' iiK'lastic with res])ecl to the rate* of interc'st over the 
ranges in which it is likely to cut the ebnnand curve* for money. 
In Diagram 86 we iTK'asure the' market rate* ol* interest on the 
vertical axis, and tin* (| liability of money dem.inded and supplied 
for use as a store of value on the horizontal axis, DD is the de- 
mand for mone y and SS the supply curve of it, and for simpli- 
city’s sake th(‘ latter is drawn as being perfectly iru'lastic. Ihe 
market rate of inte rest will be Oi, foi only at that h'vel will that 
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part of their savings tljat the public wish to hold in the form ol 
money be equal to the quantity of money that is available for 
acting as a store of wcallh. If the market rate of interest were at 
0v4, then firms a^icl households taken together would find them- 
selves h(dding a larger part of their savings in money than they 
desire. This would impel them to reduce their lioldings of money 
by buying bonds, so that the bond price would tend to rise and 
the market rale of interest to fall. The desire to reduce their 
money holdings would persist until the rate of interest had 
fallen to Oi. The market rate of intcTCSt Oi corresponds to the 
bond price of OR in Diagram 85 . 

The rate of interest will move to a new ]ev(‘I if there is any 
change in lh(' demand for money as a store of wealth — for 
brevity’s sake, we shall follow common usage and call this the 
speculative demand for money - or in llie ([uantity of money 
availaljle for meeting lliis demand, d’hus, if the public on bal- 
ance expect the rate of interest to be higher in the future than 
they had previously suj)p()sed, the s])ecii]ati\'e demand for 
money will inenxise, and the market ratc‘ of inteiest will rise. If 
the level of income should rise, then .47, wall rise, and if A1 re- 
mains the same, d/a must fall, and, ceteris paiibus^ the rate of 
interest will rise. If,"whil(‘ the economy’s income remains un- 
changed, M is reduced by the sale of bonds by the monetary 
authorities — that is, by open-market operations — then, ceteris 
paribus, the rate of interest will rise. If tlu' D7J-curve in Diagram 
87 shows tlu' demand ol' households, firms and the monetary 
authorities I'or money, then these open-market operations will 
shift the demand curve for money to the right through a liori- 
zontal distance equal to the value of the bond sales; if 6 ’^ repre- 
sents the initial supply of money for speculative uses, it wall shift 
leftwards to as a consequence of the open-market opera- 
tions. In these circumstances, it can be seen that the market rate 
of interest will rise to 0r\ that is, when Mg is reduced by bond 
sales by the monetary authorities, the rate of interest will rise 
by more than it w'ould have risen had the same reduction in d/, 
been elfected without open-market operations.* 

In this section thus far we have concentrated on explaining 
the determination of the market rate of interest. Let us now sup- 
pose that at the J;eginning of some period t, there is a permanent 
* C^oniparc mpta, pages i228“-9. 
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rise in th(‘ spcciilatiN'e dernancl fdi money. As w(' liav(‘ already 
seen, the interest rate' will ris(‘: hut Vv^ill (In' intiTest rate remain 
stable thereafter at its pew and hi,£;']ier level, or will the new 
interest rate cause changes that will in their turn tend to move it 
towards som(' 'long-run’ ('fjuili})riiim level? It will be reealh'd 
that similar questions were <isked in (lhapter 4 and in tlu* earlier 
sections of tliis chaj)ter: we have S(‘en that if (here were a per- 
manent rise in the demand for, .say, biitl(T, its ])rii-e will rise in 
the short-run; tliis will k\ul linns lo nwise tln'ir long-run sales 
and purchase plans arid as tlr se ai(‘ iinphanented the pric(' of 
butter will tend to fall to some long-run rqui librium. The 'long- 
run’ behaviour ol the interest rale lies rather outside* the limits 
of this volume. We shall nevertln'less offer a brief skeicli of one 
way in which we may seek to explain it; for a fuller dc'seription 
of the relationships that we shall use, the n'ader is referred to any 
text on mar ro-ec/inomics.* 

We shall define the 'loiig-rurf (‘Cjuilibrium rate of interest as 
thiit rate at which the ee.ononiy’s income will nmiain sfable from 
one period to another: thus, if w'e denote total income by T, and 
successive time periods by (he subscripts /, / r i , / 1 2, ... / 1 ;?, 
when the rate of interest is at its dong-run’ cciuilibriuin level, 
Tt wall be equal to and to and so on. By the 
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economy’s total income wc mean the value at current market 
prices of all the productive services sold by households within a 
period plus the net revenues earned by firms in that period. Wc 
shall define a panod as the length of time required for expendi- 
tures by households and firms on the purchase of currently 
produced goods and services to generate income. The income- 
generating expenditures within each period may be roughly 
classified into expenditures on currently produc ed consump- 
tion goods and services, which we shall call consumption and 
denote by C, and expenditure's on newly produced invc'Stment 
goods, which wc shall call investment and denote l)y /. Within 
any period /, then, on these definitions: Tt -('n ! ^Vc have 
cilready Sf'cn that the Ic'vel of consumption spending and of 
saving (that is, of not spending on consumption) depend, inter 
alia, on income {supra, Chapter 0 , pages 187-91 and 194-G), 
and for our present purposes we shall siip})ose that plarmt'd con- 
sumption and saving for any period depcaid ui)on, and together 
exhaust, the previous period’s income: tliat is, Ci ~ ?V-i- If 
-- Ti, then - p. Wh(‘n the interest rate is at its 1 o]ig-run’ 
equilibrium level, on our definitions, then in each period planned 
saving must be equal to planned investment expenditure. 

In Chapter 6, we derivt'd a saving supply schedule for an 
economy: this was a relationship between tin* rate of interest and 
planned sa\ing, given the tastes and preferences for present and 
future goods, current and expected future incomes and prices, 
and the distribution of income. In Chapter 5, wc described the 
purchase plan of a firm for an iiivestnu'nt good: the number of 
units of any investment good (such as a machine) that the firm 
will plan to buy will depend on its price, the firm's knowledge 
of productive techniques, the priceofetich other investment good 
and productive service, and the rate of interest. And wc saw that 
the number of machines that the firm would plan to buy in any 
period would vary inversely, ceteris paribus, with the rate of 
interest. If wc suppose that the price of all goods and services 
are constant (as they would be if the total supply curve of each 
of them was perfectly elastic), we may obtain for each firm a re- 
lationship between the value of the investment goods that it 
would plan to buy and the interest rate, and by adding these 
together, we will get a relationship between planned investment 
expenditure in each period by all firms and the rate of interest. 
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Our definition of the ‘long-run’ equilibrium rate of interest re- 
requires .that this relationship between planned investment ex- 
penditure and the rate of interest and the economy’s saving 
supply schedule must remain stable from jx'ricjrf to period. 

The figures in Diagram 88 portray an iniiial position in 
whicli the market rate of interest is at its dong-run’ equilibrium 
level. Figure [a) shows the speculative demand for money and 
th(' part of the total quantity of money that is available to meet 
it ; Figure (h) shows the saving and investment scht'dules. At the 
rate of interest Oz, the part of tluar savings that the public wish 
to hold in the form of money is e(|ual to t!ie quantity of money 
that is available for acting as a st(^)re of value', and planned 
saving is equal to ])lanned irivt'stinent expe'uditure. T.et us now 
suppose that at the beginning of jicriod i, this e(]uilibrium is 
upset by a permanent rise in tlic spec ulative dc'mand for money 
to so that the market rate of interest rises to Oq. We shall 

suppose also that during the ('usuing periods there is no change 
in {a) the tastes and prehrences for j)i(\sent and future goods; 
(/;) the prices of consumption goods and scu vicc's; (r) the distri- 
bution of income'; {d) th.e prices of productive' servicers and dur- 
able goods; {e) the techni(}ues of production and firms’ aware- 
ness of them; ( / ) tlie cjuantity of mone'y, and that the planned 
investment e'xpe'iiditures are inde*pende'nt e)f (he level of the 
econe:)my’s income. At the* new market rate e)f interest O/j, that 
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rules at the beginning gf period i, planned saving for that period 
will exceed planned investment spending by ah. On our defini- 
tion of a period, the income of the economy will fall by ah during 
period i . This faK in income will mean that fewer units of money 
are required for transactions purposes, so that by the end of 
period i the number of units available to meet the speculative 
demand will have risen — from OM^ to 0/V/o. If we assumes that 
changes in the supply of money that is available for speculative 
purposes during any period only affect the market rate of interest 
at the beginning of the next period, then at the beginning of 
period 2 the rate of interest will be Oi... 

As a consccjuence ol'thc fall in the economy’s income during 
period i, the saving supply schedule for period 2 will be to the 
left of its initial position at for we assumed that saving is re- 
lated to the ]jrevious period’s income. At the market rate of 
interest of O/o, planned saving will excet cl planned investment 
expenditure by cd. and during period 2 tlie economy’s income 
will fall by this amount; this fall in income will nxluce the de- 
mand for money as a medium of exchange, so that by tlie end 
of period 2 tlie quantity of money that c?in act as a store of value 
will have risen to OM,,, For period 3, tin* market rate of interest 
will be at 0/3, and 4 ho saving supply schedule at .S',,,,. During 
period 3, plannc'd saving will exceed planned inv('stmeiit spend- 
ing by ej\ this will cansr a further rise in the amount of money 
available to meet the sj)eculative demand, and so a further fall 
in the market rate of interest. It can be seen from Diagram 88, 
that the reductions in income l)ec()me smaller and smaller with 
each ensuing period, so that the reductions in Ihe market 
rate of interi'st become smaller and srnalhu' also. F.ventually, 
the rate of interest will reach some new dong-run’ equilib- 
rium level at at wdiich planned saving (with the saving 

supply schedule will be ecjual to the planned investment 

expenditure. 

In this analysis of the ‘long-run’ behaviour of the interest rate 
in response to some initial change, we have assumed that varia- 
tion in the economy’s real income is the sole equilibrator. Our 
analysis can be easily modified to allow for changes in some of 
the cetera that we have assumed to remain paria. Thus, if we 
assume that the investment schedule is not independent of in- 
come and posit some functional relationship between it and real 
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income, wc may trace another path of adjustment of the rate 
of interest to a diflcrent iong-run’ e(|ui^ibniim level. Wc may 
make the investment schedule simply dependent on the pre- 
vious period’s income as we did with the saviti^- schedule; if we 
do so, the 'long-run’ equilibrium level of the rate of interest will 
be lower than in our example. We may assume that the invest- 
ment schedule depends on the r<ite of change of income in the 
recent past — that is, that investment ex])enditure in period t is 
a function not only of the interest rate but also of Ti y - if 
we do so, we shall find that the interest nUe will fluctuate over 
time, either converging towards, or diverging from, some “long- 
run’ equilibrium levc'h* In Diagram 88, we have assumed that 
iM prii es are constanl (bet aiise all supply curves are perfectly 
clastic) so that changes in money incomes n‘])reseni changes 
of the same proportion in real income; an altia nativc analysis of 
the long-run beha\i()ur of (he interest riiW might be based on 
(he assumption that the real income ol the e('onomy is stable, so 
that changes in money income teprestml changes only in prices. 
dV) do this, we must posit functional relationships (at the least) 
between money income and planned saving and investment and 
the demand for money as a r^edium of exchange. There will, 
therefore, be as many 'long-run' (‘qiiilibrium rates ofinlen^st as 
there an' dong-run’ e(|uilibi’ators;t our aim is rK'ither to cata- 
logue them nor to choose betwe(‘n them, l>ui merely to indicate 
one way in which (he long-run’ adjusimeiits, with any given 
equilibrator(s), may be analysed. 

With the aid of an analysis < f tlie same kind as that illustrated 
in Diagram 88, we may offer a first a])proximatic>n to an inter- 
pretation of the role that the productivity of investment goods 
and tlic tastes and preferences of savers play in determining the 
interest rate. A change in the former will sliifl the investment 
schedule, ceteris paribus; a change ii' (he latUT will shift the 
saving supply^ schedule at each level of n'al income, ceteris pan- 
bus, Suc:h changes wall affect the rate of interest in the model 
portrayed in Diagram 88 through <‘hanges in the economy’s 

* Soc P. A. S.'nuuclsnn, ‘Itiiorac linns bptw'rrn the Mulliplifr Analysis and flie 
Print'ipk of Acceleration’, t;ha])t«T u in Reading,.^ in Bushiest (.yfle 7 1 ivory, Phila- 
delphia, 7’hr Plakiston Onrnjiany, tp44- 

t In Diagram dh, the main equihl^rator is teal mcome. An alti-rnalive equili- 
brator might be rnnney incomes and prices. J lie ec|uilibra»ing jirocess may he 
assisted by c hanges in real or money imestment. 
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real income. The detailed argument is left to the reader, for its 
form is similar to that clescribed on pages 235-6 above. 

Thus far in this section, wc have assumed a world in which 
there are only ^wo assets, namely, money and homogeneous, 
perpetual bonds. We shall briefly indi(’ate how our analysis may 
be formally extended to a world in which there arc n assets, 
yli, i42, ^3 ... An- The relationship between the prices of these 
will be determined by ihc demand for, and the supply of, each 
of them. We shall suj:)pose that at any point in time the quantity 
of each asset is given, and that over ratluT short periods of time 
the amount by which the stock of any one of these ass(is can be 
augmented or depleted is negligible: the supply of each asset 
will then he perfectly inelastic. Given the stock of each asset, the 
demand for any asset, will depcaid on the publi(.’s tastes and 
prefereiK'C's for it as compared with eacli of the others, and on the 
current market price of /li, A.^ ... A„ The demand curve for 
each asset will generally be relatively f‘Iasli(', for il may b(‘ sub- 
stituted for other assets, and others may be sul)stituled for it, in 
response to changes in ndative asset ])rices. In an (‘qnilibrium 
position, the relationship belwTen the prk es of the different 
assets will be such that the publjc, taken as a whole, will just be 
willing to hold the existing stock of each asset, lithe equilibrium 
is upset, through a change in the public’s prefereru i's for somc^ 
assets as comparc'd with others, the demand curve* for each asset 
will move to a new position as a c'oiisc*(|iienc(‘, and thei c will en- 
sue a process of adjustment during which ihen* will be further 
shifts in the demand curves in le.sponse to change's in relative 
asset prices, until a nc^v ec|uilibrium position is reached, khus, 
if assets A^^ A.^^ ... are riskless bonds of progn^ssively longer 
currencies, ranging from a three months’ bill to an irredeemable 
bond, and if the public as a whole c'xpects the gt*neral level of 
bond prices to be higher in future than they had previously 
thought, then the demand curve for each of these will rise, with 
that for A^2 rising most and that for A^ rising least, and the 
demand curves for money and other assets will tend to fall. 
These initial changes in the demands will alter relative asset 
prices and so lead to further shifts in the demands, and these 
will continue until, in the light of these new expectations about 
the future bond prices, the public are just willing to hold the 
given stock of each asset. In such a w’orld, there will be no the 
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rate of interest: rather, there will be as many rates of return as 
there are assets. I he rate of interest that any individual firm, 
must pay for a loan ot money will depend, mter alia, on how 
potential lenders feel about A"’s capacity lo pay the interest and 
repay the principal, and on the period for which tlie loan is re- 
quired. These will be rellected in the tastes and preferences of 
the public for the bond (asset) that A\ the borrower, is selling. 
7 'he price that A" will get for his bond gives ns the rate of interest 
that he must pay, and the price he can get will be the market 
price of those existing bonds that are in all respects identical 
with that which he is olfering for sale. 

In this way, \vc may explain the piic e that any firm A" must 
pay for a loan of moiuy for a givcai penod of lime. If we d(*finc 
interest as the price that is paid solely (or the use of riiom^y, then 
the price that A pays wall consist of moie than interest, for those 
who sell the use of money to A aie selling alsi> iln'ir willingness 
to bear tin' risks of A’’s default. We wall get a rough notion of the 
part ol'the price that A pays that may be ( ailed ‘pure’ inuTcst 
from the price that a riskless borrowaa' (lik(‘ a c( ntral govei n- 
ment ) pay\s for a loan of the same size for the same period of time. 
Our prime purpose in (his chapter, liowa ver, is t(^ (wplain th(i 
determination of tin* relative' pfiea^s of the things that firms buy. 
In this pursuit, then' is no lua'd to bnaik dowai the prict* of any 
pjoductive service into such notional com])(>Tients as ^pure in- 
ter('st\ ‘rent’ and ‘wMges’. 

CON CL USION 

111 this chapter, liy combini: g the analyses of C'hapters y and 6 , 
we have attempted to explain why the price of a productive ser- 
vice might rise or fall as conipaird with the piicc's of products 
and of other productive services. In explaining the price of a 
particular kind of labour-servic e*, fin example, we have tacitly 
assumed that changes in the dc'mand for, and in the supply of, it 
do not cause changes in other prices. I'lius, if the demand for 
carpenters’ services rises because there is a rise in the demand for 
the products they help to make, wc* have assumed that as a re- 
sult of this rise in the demand for c(*rtain products the demand 
fc'r no other product falls significantly so that there is no appre- 
ciable change in the demand for other productive services: on 
these assumptions, the prices of other products and factors rc- 
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main unaltered, so that the demand for carpenters’ services rises 
initially to its final level. An analysis of this kind that neglects 
causative or consequential changes in other markets when ex- 
plaining changes in one particular market is called a partial or 
particular analysis. In explaining the behaviour of interest rates, 
however, such an analysis is uncomfortably constrictive: if at 
the beginning of some period, there is a permanent revision in 
wealth-holders’ expectations about future interest rates so that 
the current rates fall, then in that period the demands for dur- 
able goods will rise, causing some increases in their prices. These 
changes will shift the supply curves of all products for whose 
production these duiablc goods are required, and so lead to 
changes in their prices; and so on. While a rise in market rates 
of interest is, when it occurs, a rise in them as compared with all 
other prices, there* will be consequential changes in other prices, 
and these will react back on interest rates, 'i'he analysis of such 
consequential changes reejuires a general, rather than a parti- 
cular, analysis, and this is the subject of the clia])tcr which 
follows. 



CHAPTER 8 


The Determination of Relative Prices 

W c have now dcscrii)cd the purchase and sales plans of 
individual households and firms, and we have shown 
wdiy and liow each of these plans will b(‘ revised if any 
datum on wliich it is based should alter. So far, liow^cvcr, we 
have explored only some of the consequences of a change in a 
planning datuni; indeed, we hav(! generally coiicenliated on its 
effects on the relative* prie e of a jrarlicular product or produo 
live service. In this brief chapter, we shall fiist, distinguish bc- 
tW'cen partial and general analysis; second, atte‘mj)t to describe 
tlie probable effects of an autonomous revision in the plans 
of some or all households or firms upon the general structure 
of relative prices, and third, discuss the usefulness of general 
analysis. In the next t hapter, we shall examiiK* the usefulness 
and realism of the model ecoiifimy that wi* have analysed in this 
and in the previous seven chapters — namely, an economy 
wherein each price is both a datum for each buyer and seller and 
a resultant of the decisions of all buyers and sc‘llers. 

GENERAL AND*PART1AL ANALVSIS 

In exploring the gen(‘ral co» sequences of an ecxuiomic event, 
wc shall be extending the analysis of the previous seven chap- 
ters; it may, therefore, be liclpful to begin with a brief recapitu- 
lation to illustrate its main characteristics. It will be recalled 
that the data for the individual household as buyer, fiir example, 
are its tastes and preferences, the prices of all the goods that it 
might want to buy and its planned consumption (‘xpenditure; in 
making a purchase plan, the household is choosing the quantity 
of each good and service that promises the fullest satisfaction of 
its desires. In Chapter i, w'c described how the planned pur- 
chases of any good A' would be revis<id in response to changes in 
its own price, and we showed how' this relationship (which we 
called the household’s demand for X) would alter as a result of 

^ 241 
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changes in the household’s tastes and preferences or in the price 
of any good other ihAn X. The data for the individual firm as 
seller are the production possibilities that are open to it, the 
prices of its pro^luctive services and its products, and its objec- 
tive; in making a sales plan, the firm is deciding what quantity 
of its products to sell in each period to earn the maximum net 
revenue. We have described how the planned sales of any good 
X would be revised in response to changes in its own price, and 
we have shown how this relationship (which we called the firm’s 
supply of A^) would respond to changes in the firm’s production 
possibilities, in the price of any productive service that the firm 
uses or might use, or in the price of any product other than X. 
In Chapter 4, we showed how the demands of all buyers and 
the supplies of all sellers of X det(‘rmined its relative price, 
ceteris paribus^ and we described how the relative price of would 
alter if there were any chang(‘ in the tastes of the buyers, in the 
production possibilities open to the sellers, or in the price of any 
productive service or other product. In that way, we saw that 
the relative price of A", which is a datum for each individual 
household and firm in our model, is determined by all the house- 
holds and firms that buy and seljf A": that is, that wliich is a con- 
stant for each is a va^able for all. 

An analysis of this kind is called a partial or particular analysis. 
It is partial for at h^ast two reasons, hirst, it confines itself to only 
some aspects of the economic behaviour of households and firms: 
it may, for example, limit itself to the individual household or 
firm as buyer or seller, or to all buyers and sellers of a particular 
commodity or productive service. Second, it is partial in that it 
explores only some of the economic consequences of the event 
that it describes: thus, in describing what might happen when 
households and firms implement their plans to buy and sell some 
good A", it concentrates on the behaviour of the relative price 
ofX. 

This kind of partial analysis lias at least three advantages. 
First, it provides us with a broad classification of the causes of 
a change in the behaviour of any individual household or firm 
or of a change in the price of any individual commodity or 
service. Second, it helps us to predict the more immediate conse- 
quences (and these will generally be the most important conse- 
quences) of any general revision in the plans of those who buy 
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and sell a particular good or productive service, or of any inter- 
ference by a political authority in the market for it. Third, by 
concentrating on one or a small number of economic subjects, 
we reduce the number of variables whose vo^uc must be ex- 
plained and so simplify our analysis. Thus, when describing the 
purchase plan of the individual household, the dependent vari- 
able — ■ that is, the quantity whose magnitude we are seeking to 
explain — is the quantity of each good, and the independent 
variables or data are tastes and preferences, consumption ex- 
penditure and prices; when describing revisions in its plan, we can 
assume a simple causal relationship between changes in the latter 
and changes in the former. Similarly, when exploring what 
happens as all buyers and sellers of commodity X implement 
their plans to buy and sell it, the dependent variables are the 
price per unit of .Y and the quantity of it tliat will be bought and 
sold per period, and the independent variable^ are the consump- 
tion and production possibilities and all other prices. Here, how- 
ever, we are apj^roaching, if not transgressing, the limits of 
partial analysis, for a change in the price of X that is caused by 
a change in one of the mdependent variables may exert a per- 
ceptible influence on this or on,another 'independent’ variable: 
thus, a rise in the demand for A" may be associated with a fall 
in the demand for one or more other commodities, so that as the 
price of A"^ rises that of other goods may fall, and this change in 
the pattern of relative prices will cause revisions in individual 
sales and purchase plans leading to further shifts in market 
demand and/or supply schedules until full adjustment has been 
made to the new conclitions. When this happens and when it is 
significant, our distinction bctwccai ‘independent’ and ‘depen- 
dent’ variables -- that is, between those things which determine 
and those which are determined — and the simple causal se- 
quences which go with it, become unsatisfactory, for instead of 
simple dependence wc have inrei dependence. 

This interdependence becomes the more important the larger 
is the group of economic subjects in whose behaviour we are 
interested. For the individual household or firm, it may be in- 
significant; for all the firms in an industry and all the house- 
holds that buy their product, it may be perceptible. If we take 
all those who make economic decisions in an economy, then 
the interdependence and mutual determination arc paramount. 
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The nature and consequences of the inter-relation between 
economic quantities can best be seen by listing the general 
effects of some economic event, and we shall do this by using the 
analysis of the preceding chapters. 

THE GENERAL GONSEqUENGES OF AN ECONOMIC EVENT 

Let us suppose that the wdiole economy is initially in ‘gcncraF 
equilibrium: that is, that at the going prices the planned sales 
of each commodity and productive service are equal to the 
planned purchases, i.et us now suppose that, for some extra- 
economic reason, the preferences of households for commodity 
X become stronger. Wc may obtain a clearer picture of the 
nature and importance of economic interdependence by tracing 
the consequences of this event through the whole economy. The 
order in which these consequences are listed below is that which 
follows most easily from the application of our previous analysis; 
it is not the order in which they occur in calendar time, and they 
are not listed in the order of their relative importance. 

[a] The demand curve for X and the short-run demand curves 
for the productive services that assist in its production will all 
shift rightwards. The price of X,^ and the price of each variable 
productive service that the firms that produce A" require, will all 
tend to rise. These increases will tend to be the greater the less 
is the elasticity of the short-run supply curve of each relevant 
productive service and the more rapidly does the rate of increase 
in the physical output of X decline as more ^and more of the 
variable services arc combined w ith the fixed factors at the dis- 
posal of the firm. 

{b) While these tendencies in [a) are operating, other changes 
will be occurring. If we assume that the initiating change in 
preferences is not associated with any alterations in the total 
consumption expenditure of households, then when the demand 
for X rises, the planned expenditure on all other goods taken 
together must decline. If the expenditure on buying X in the 
new conditions of demand for it is still only a very small pro- 
portion of total spending, and if the increased spending on X 
is equally at the expense of all other goods, then the demand 
curve for none of them would shift significantly, so that their 
prices would remain unaltered and the partial analysis under 
{a) above would suffice. If neither of these conditions is fulfilled, 
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then when the demand for X rises, the demands for at least some 
other goods must fall, and we would cx^)ect the demand for 
goods that arc substitutes for X to fall, and that for goods that 
are complementary to X to rise. These changes^n the demands 
for other products will cause changes in the same direction in the 
short-run demands for the variable productive services needed 
to produce them. The prices of substitutes and of the factors that 
assist in producing them will tend to fall; the prices of comple- 
ments and of the factors needed to make them may tend to rise. 

(r) The changes listed under [a] and (/>) above will affect one 
another. The tendency for the prices of substitutes for X to fall, 
and the prices of complements to X to rise, will tend to inhibit 
the increase in the demand for A", for the initial rise in the de- 
mand for X was assumed to be solely the result of the change in 
preferences. The tendency for the price of A' to rise will lead to 
some increase in the demand for substitutes fm* A^ and some fall 
in the demand for complements to A", though in neither case 
will these changes offset the initial changes in demand resulting 
from the change in tastes. If the productive services used in the 
X and A"-complement industries arc quite dilfcrent from those 
used in the A^-substitute industries, then during the short-run 
there will be no inter-relations b(‘lwe(‘n their supplies. If the 
factors arc similar, then as a consequence of the fall in the prices 
of the A^-substitutc factors, the supply curve of the same or 
similar factors to the X and A-complcment industries will shifi 
rightwards, and as a result of the rise in the prices of the factors 
in these latter industries, th<‘ir >upply to tlic former will decline. 
The net effect will be that cost, of production will rise by less in 
the expanding industries and fall by less in the contracting 
industries. 

[d] Thus far, we have confined our attention to tlie short-run. 
In the long-run, as a consequence of tlu' changing pattern of re- 
lative product and factor prices entrepreneurs may decide to 
produce different products or to produce their existing products 
by other methods. And these decisions, when implemented, may 
lead to further changes in prices. The changing pattern of rela- 
tive wage-rates, for example, may induce labourers to discard 
their old skills and acquire new ones, and this will affect the 
supplies of the diflerent kinds of labour-service and so lead to 
further changes in prices. Over the long-run, therefore, the re- 



246 Price Theory 

percussions of the initial change in households’ preferences will 
be much wider, for aii entrepreneur who decides to b(,‘gin pro- 
ducing X or a labourer who acquires a new skill that enables 
him to assist in^Us production may have been employed pre- 
viously in almost any other industry in the economy. 

{e) The change in the relative prices of productive services 
may cause changes in the distribution of income between per- 
sons, and since tastes and preferences vary from one individual 
to another, this will cause changes in the pattern of demand for 
consumption goods and services, and so in the demands for pro- 
ductive services. The changing personal distribution of income 
may lead to changes in planned saving, and this may tend to 
change the level of the economy’s income and in that way exert 
some influence on the pattern of interest rates. And changes in 
the level and pattern of interest rat(‘S will aflect the demands for 
productive services. 

The prices of all products are bound together ))y the possi- 
bilities of substitution; the prices of productive services arc re- 
lated to one another through substitution and by the ability of 
some of them to change their form — thjas, a carpenter may be- 
come a bricklayer, the accumulated amortisation on a weaving 
machine may be used to buy a spinning machine; and the prices 
of products are linked to the prices of productive services by the 
possibilities of firms transforming the latter into th(‘ former via 
production. In the long-run, there is full scope for all substitu- 
tions and transformations, which appear to be profitable at the 
existing pattern ol' relative prices, to be effected, and as they 
are effected to induce further changes in relative prices. It is 
probable that when all these long-run consequences of the 
initial autonomous rise in the demeind for A^havc worked them- 
selves out, the prices of .Y and of the productive services used in 
making it, will be relatively higher than they were initially, 
though not so high as they were in the short-run. 

The preceding paragraphs, though sketchy and cursory, must 
suffice to illustrate the ramifications of some initial change in 
households’ preferences. When a ‘general’ equilibrium is dis- 
turbed by some economic event, there will ensue a process of 
adjustment and readjustment during which each price affects, 
and is in turn .affected by, each other price. The changing 
pattern of prices is in part the cause, and in part the consequence. 
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of revisions in the purchase and sales plan^ of individual house- 
holds and firms. During the adjustment towards a new equili- 
brium position, each household and firm lays its purchase and 
sales plans on the basis of the existing pattern of /elative prices;* 
as these plans arc implemented, the pattern of relative prires 
alters, leading to further revisions in plans that cause further 
changes in relative prices. Ultimately, a new equilibrium will 
emerge, in which the planned sales of each commodity and pro- 
ductive service will again be equal to the planned purchases. In 
the new ‘generaf equilibrium, full adjustment will have been 
made to the new conditions. In our example, there will be a new 
pattern of relative product and factor prices; the proportions in 
which the dilfcrent productive services are being used by firms 
will have altered; the distribution of skills amongst the ditterent 
members of the labour-force and the composition of the 
economy’s stock of durable goods and equipment may both have 
changed, and there will have been changes in Lhf‘ eomposidon 
of the flow of goods and services that is being produced in each 
period and in the maniH'r in which this How is being distributed 
between households. 

USES OF GENERAL ANAT.YSIS 

The general analysis of the previous section has at least f()ur 
main uses; first, it helps us to predict tlie general eonse(|uenccs of 
an economic event; second, it typifies the nature of economic 
interdependence;, third, it illustrates the gcaieral functions of 
jn'ices, and fourth, it helps us to identify the largely non-economic 
determinants of th(‘ pattern of economic activity. Since the first 
two of these uses have already been illustrated by the example 
that we worked through in the previous section, wc may deal 
with them briefly. With the aid of general analysis, the ramifica- 
tions of any autonomous economic event -that is, an event 
that is not itself caused by a change in pricc(s) — may be un- 
ravelled; the analysis helps us to list the economic quantities 
that will probably be aflected and to predict (with some confi- 
dence) the direction in which their magnitudes will alter. In ex- 
ploring the general consequences of any autonomous event, we 
are not merely listing the steps in a simple causal sequence, for 

* Or of ihe pattern of relative prices that is expected to obtain when these plans 
arc being implemented. 

R 
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while event A may qiuse event jB, a part of the consequence of 
may be a change in the intensity with which A operates. Thus, 
an initial rise in the demand for commodity A" may cause a rise 
in its price anV some reductions in the prices of other commo- 
dities, and these in their turn may lead to some contraction in 
the demand for A"; and in the longer run, the demand for X may 
be further affected if there is any significant change in the prices 
of productive services or in the distribution of income. While 
our general analysis helps us to list the conseciucnces of some 
initial event in an interdependent economy, and to arrangt' them 
roughly in the order in which they are likedy to appear, we must 
use our own judgement in deciding which consequences arc sig- 
nificant and which trivial. It is probable that for most ('cononiic: 
events, the more important consequences can be predicted with 
the help of partial analysis. 

The third use of general analysis is in illuslrating the function 
of prices. In our model economy, whendn each commodity and 
each productive service has a price that varies in rcs])onse to 
changes in the demand for and in the supply of it, individual 
economic decisions ar(' integrated andmadc' consistent witli one 
another through changes in ^relative pric(\s. The manner in 
which this integra/ion is effected lias been illustratc'd repeatedly 
in Chapters 4 and 7 and in the previous section of this c hapter. 
Thus, if a group of households plan to buy more of some com- 
modity X, then planiKTl purcliases of A' will be inconsistent witli 
the planned sales cTA by the firms that produ^’c it; in the market 
period, these plans are rendered c:onsistent with one anotJier by 
a rise in the relative price of X, When this happens, however, 
the sales and purchase plans of the firms that produce and scdl 
X will become inconsistent with each other and with the firms’ 
objectives. In the ensuing short-period, the firms will revise their 
purchase plans within the limits set by the fixed factors at their 
disposal; as they do so, iKwcver, the total planned purchases of 
these variable productive services will bc'come inconsistent (at 
their existing prices) with the sales plans cTthe households that 
supply them. I’he purchase and sales plans of j^roduclivc ser- 
vices will, in their turn, be made to coincide with one another 
through changes in the prices of productive services. And so on; 
the changes in relative prices and the revisions in the purchase 
and sales plans of households and firms (of which the former are 
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both the cause and consequence) will continue until the planned 
purchases and sales of each commodity anti productive service 
are equal to one another. 

As changes in relative prices render individual economic 
plans compatible with one another, three broacl decisions arc 
made for the economy as a whole: first, what commodities to 
produce, and in what f|uantities; second, how (that is, with what 
quantities of what productive services) to produce them, and 
third, what households shall ha\'c these goods onc(‘ they arc pro- 
duced. The first two of these l)road decisions are the resultant of 
the decisions of' each individual firm to implement the sales and 
purchase plans that proniis(‘ it the maximum net revenue. In 
choosing these plans, each firm is guided by the relative prices 
of products and by the relationship between tlicsc and the prices 
of productive services. Tlic relative prices of the products that a 
firm miglit produce reflect directly the relative intensity of the 
demands by households for them, and the relative prices of pro- 
ductive services reflect the relative intensity of firms’ demands 
for them, and these, as we know, ari‘ largcdy determined by the 
demands of households for the products that the productive 
services may assist in })rocluci;ig. ^ince the tastes and preferences 
of households play a dc'c.isivc' role in determining what goods 
shall be produced and in what quantities, the patterns cT pro- 
duction and resource-use that emerge will correspond to those 
that households prefer. The third broad decision — the distri- 
bution of the total product amongst households is made as 
households makcMicir teistcs a id preferences effective. House- 
holds help to mould the* pattciVi of production in tlie economy, 
more or less in accordanc e with their desires, by the manner in 
which they spend their incomes. Since the influence that any 
particular household exerts depends on die size of its income as 
compared with tliat of other households, its relative share of the 
economy’s total product will hi the same as its relative power to 
determine the constitution of the total product. 

Our model economy, wherein all prices are both data for each 
individual buyer and seller and varicibles for all buyers and 
sellers taken together, typifies one hypothesis about the causa- 
tion of human events, namely, that it is ^only by taking an in- 
finitesimally small unit of observation (the differential of history, 
that is, the individual tendencies of men) and attaining to the 
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art of integrating them (that is, finding the sum of these infini- 
tesimals) . . . [that we can] . . . hope to arrive at the laws of 
history’.* The differentials of economics are the decisions of in- 
dividual buyei^s and sellers; the fact that each thing that any 
buyer might want to buy, or any seller to sell, has a price that 
responds to changes in the demand for, or in the supply of, it 
helps to integrate the myriad of individual decisions and so de- 
termine the course of economic events. That we can explain the 
causes of economic events, and predict (and with some confi- 
dence) the course of future economic events, is due more to the 
existence of certain economic institutions than to the inspiration 
of economists, for what economists can do, that historians and 
political (and other social) scientists cannot do, is explained 
largely by the existence of prices. The practice of attaching a 
money value to each commodity and productive service spon- 
taneously developed in societies in which there was private 
ownership of tlic fiictors of production and of the services they 
rendered and of the goods they produced, and in which each 
buyer and seller had a tolerably wide range of choice in deciding 
what, where and when he would buy and sell. We may, of 
course, still have prices where Jboth private property and free- 
dom of economic choice are absent, but these prices are not the 
medium through which individual economic decisions arc inte- 
grated, but rather a part of the mechanism by which broad 
economic decisions, that have been arrived at by some political 
(or other) process, are implemented. In such societies, the 
causes of economic events and of their future bourse must alike 
elude the economist, and for the same reason — namely, the 
absence of any overt and measurable mechanism by which indi- 
vidual decisions arc integrated with one another — as the causes 
and consequences of political and social events may elude poli- 
tical and social scientists in capitalistic societies. 

In the fourth place, our model economy helps us to under- 
stand the ultimate determinants of the pattern of economic 
activity. Since each household helps to determine what goods 
shall be produced by the manner in which it spends its income, 
the pattern of production in the economy will reflect the distri- 
bution of tastes and of income between households. We accept 
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the pattern of tastes as a datum, for the wants of households and 
the kinds of goods that they believe will safiwsfy them are largely 
determined by the physiology of human beings and the society 
in which they live. I he income of any household depends on the 
quantity of productive services that it owns and^n the price at 
which it is currently selling them: for the economy as a whole, 
the pattern of income distribution will depend, then, on the 
distribution of the ownership of productive services (which we 
shall call, for brevity’s sake, ‘property’) between households and 
on the current prices of productive services, which are in part 
determined by the prices of the products th:'y help to produce, 
and these, in ihcir turn, reflect the pattern of households’ tastes 
and the extent to which the households can make them effec- 
tive in shaping production. For short periods of time, the extent 
to which the firms in an economy can satisfy the pattern of 
household demand will ultimately depend chi three things: 
first, the number of workers, the quantity of land and the stock 
of physical and potentially productive equipment available to 
the economy as a wholcq second, the versatility of each unit of 
labour, land and equipment — that is, the different products in 
whose production it might assis^^ and third, on the laws of the 
physical sciences and the state of the technical arts which to- 
gether delimit the range of combinations of productive services 
by which any particular product might be produced. Over 
rather long periods of time, some of these may be as much conse- 
quences as causes of the pattern of prices: thus, there may be 
some relationship T;:)etwcen the s ze of the population (and there- 
fore of the potential labour-foxce) and money wage-rates, or 
between it and the relationship between money wage-rates and 
product prices (that is, ‘real’ wages); the composition of the 
stock of equipment may respond to changes in the relationship 
between wage-rates and the prices of the services of durable 
goods, and its size to changes in relationship between interest 
rates and other prices; and it is possible that the expansion of 
technical knowledge and certainly the rate at which it is applied, 
will both depend on changes in the pattern of relative prices. 

In the short-run, therefore, the pattern of demand in an 
economy in which there is a freely operating price mechanism 
reflects the pattern of property ownership and the pattern of 
tastes, and the pattern of supply depends on the quantity and 
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the quality of the productive services available to the econ- 
omy and on the state of the technical arts. The supply of pro- 
ductive factors and the extant technology together delimit the 
patterns of production that an economy might have; prices are 
the medium through which households decide what particular 
pattern of production it shall have. If the pattern of production 
that is chosen is deemed undesirable, then our disapprobation 
must be directed either to the.;pattern of tastes or to the distri- 
bution of income or to both of these. The pattern of production 
may be brought slowly into accord with what is thought de- 
sirable by altering tastes through education and example, and 
by modifying the distribution of property bctwa'eii households 
by inheritance taxes or the distribution of income by income 
taxes. If it is desired to reduce the production of some commo- 
dities quickly, this may be done by imposing specific taxes on 
them to raise their relative prices. The cause of the unaci:ej)table 
pattern of production cannot lie, in our model, in the price 
mechanism itself, for it is merely the medium through which the 
effective desires of households arc transmitted to firms: to seek a 
remedy by eliminating the price mechanism would be like de- 
stroying a mirror because it gaye a reasonably true image. 

It might happoti, however, that the desired changes in the 
pattern of production are so drastic that the clianges in tastes or 
income-distribution needed to achieve them are either psycho- 
logically or politically impossible, or productive of consequences 
that would be deemed undesirable. 1’hus, a radical redistribu- 
tion of wealth, designed to make the patterns df consumption and 
production more desirable, may reduce the incentive to indulge 
in economic activity in order to acquire wealth and so ultimately 
reduce both total production and total consumption. Or again, 
the current distribution of production between goods for cur- 
rent consumption and investment goods (that is, goods to make 
goods to augment the consumption flow in the future) may pro- 
mise a rate of increase in total production or consumption that 
is unacceptable, and it may be that the disposition of house- 
holds^ incomes between spending and saving that is appropriate 
to the desired rate of expansion cannot be achieved when there 
is a freely operating price mechanism and democratic political 
institutions. In these circumstances, it may superficially seem 
that there is a conflict between economic ends and the means to 
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their achievement. In eflect, however, there is a conflict be- 
tween ends, for the institutions on which a freely operating price 
mechanisfti rests arc ‘ends’ in themselves: the reasonably wide 
freedoms to choose one’s job and what goods to buy and sell are 
as important as the freedom of speech or the fr/'dom to choose 
one’s rulers. Indeed, the former have tended to precede the 
latter in the course of history, and the relationship between 
them may be causal rather than accidental. In passing judge- 
ment on any economy, therefore, we must not pass judgement 
solely on its results, for the methods by which these are reached 
may be ecjually relevant. 

MATHEMATICAL SUMMARY 

In this final section, wc shall summarise algebrjically our con- 
clusions thus far. Wc shall use ‘/f to retnc'Si'nt price, to repre- 
sent quantity, and the suliscripts 1, 2, 3, ... n Xn designate par- 
ticular comrnodilies — that is, things \Ahi(h households buy and 
firms sell. We shall use f to denote price, ‘.y’ to denote quantity, 
and the subscripts i, 2, 3 ... w? to designate particular produc- 
tive services — that is, thiiigs whii'h households sell and firms buy. 
We shall use to denote the r^te at which productive services 
may be transformed into commodities: thus, if we are interested 
in commodity z, wc shall denote tJie quantity of productive ser- 
vice*; being used to produce each unit ofit by Our main con- 
clusions can be translated into this notation as follows: 

(i) Demand for commodities: Given the tastes, preferences 
and aims of the househulds in tlu- economy, the quantity 
of any commodity i that will be demanded will depend 
on its own price and on the price of each other com- 
modity and on households’ incomes which in turn 
depend on the prices at which they are selling their pro- 
ductive services. This prr^position may I^e written as fol- 
lows: 


(Ji — h ^ ' 9 P fiy flj f'i^ f'.if ' " f nt) (0 

where F, denotes the nature of the dependence of the 
quantity purchased on the prices of commodities and 
productive services. 
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(ii) Cost of production of commodities: Given the market 
morphologies,* the state of the technical arts and the 
objectives of firms, the price at which any cortimodity i 
will be sold will depend on the costs of producing it, 
which iK turn depend on the quantities of the various 
productive services used and on the prices that have to be 
paid for them. That is: 

‘fu ^3 ‘Szy ••• tim Tni) (2) 

where , fi, for example, represents the money spent 
on buying the quantity of productive service i which 
must be used to produce one unit of commodity z, and 
where denotes the nature of the dependence of price 
on costs of production. If cacli of the n commodities is 
being produced under conditions of pure and perfect 
competition, I then the price of each commodity will be 
equal to the average total costs of producing it — that is: 

+ - 72 + -fm (sa) 

(iii) Supply of productive services: Given the attitueies, pre- 
ferences and objectives of each owner of productive ser- 
vices, the kind and quanrity of any service j that he will 
sell will depAd on the relationship between the prices of 
j and of all other productive services and on the relation- 
ship between these and the prices of commodities. That is: 

Pi, P2, P3, ■■■Pr,) (S) 

where C- denotes the precise nature of the relationship 
between planned sales and prices. 

(iv) Demand for productive services: Given the state of the 
technical arts and the aims of firms, the quantity which 
firms will use of any productive service j in producing 
each unit of commodity i will depend on the relationship 
betwx'cn the prices ofj and of all other services — that is: 

~ fzy • * * Ju/rw) (4) 

where denotes the nature of the dependence of the 
quantity of j demanded on the relative prices of produc- 
tive services. 

* See infra, Chapter 9. 

' t fbid. 
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(v) Finally, if there are no unemployed productive services, 
then the quantity of any service^’ that is being supplied 
must be the same as the quantities of it that firms are 
buying — that is: 

• <72 \ hj . *73 + ••• + • Qn ( 5 ) 

where means the quantity ofj used in producing 

commodity i, and Uj • ^2 quantity of ; used in 
making commodity 2, and so on. 

These five equations are a convenient shorthand in 
which we can summarise the main relationships dc- 
scril)ed in this and in the previous seven chapters. If wc 
substitute for i the values t, 2, 3, ... w, and for j the 
values I, 2, 3, ... wc get five groups of equations 
which together describe the economy. If the prices of all 
commodities and productive serviced arc measured in 
terms of commodity i, then i will be the numeraire and its 
price will be unity. The demand equation for commodity 
1 must then be modified: if we suppose that each house- 
hold spends the whole of its income, then the demand for 
the numeraire will l)t‘ ecy^ial to the total income of house- 
holds less their expenditure on commodities 2, 3, ... n. 
The first group of equations will ihen be as Ibllows: 

(/l -f I • ^'1 '~fl • ■'''"2 i • • • ' J m • p2 • ^2 ' /^3 • • 

-Pn . ?n 

h P'M ••• • f\^f2’> '••ijm) 

If there is universal pure and perfect competition, the 
cost of production group of equations will be: 

P\ — I ““^11 • f\ f ^12 ’J2 ^Ini ' fm 

p2 — <^21 * ./l ^ ^22 ' S'2, “t ' • • • ' j ni 

pn ~ bzl 'Jl Ui'l ‘ fj. i“ ^ • f tn 

Wc shall have m equations in group III describing the 
supplies of productive services, and equations in group 
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IV describing the demands for them in terms of the 
technical coeffiqicnts. Finally, we shall have the follow- 
ing m equations in group V : 

t 1^21 • ^2 + 

-- tin . (li T ^22 . q-i /„2 . (/« 

^Iwi • (7l 't ^2m • ... ^nrn ‘ V 

One of the equations in these five groups — namely, 
the fiist equation in group 1 — is not independent, for 
it can be derived from the equations in groups II and 
V. If we multiply the successive equations in II by 
qu ^2) ^3> •••) ?» respectively, and the equations in group 
^ •■•ifm respectively, and add the equations 

in each group together, we shall find that the sum of the 
right-hand sides of each set of equations is the same. It 
follows that their left-hand sides must be identical -- 
that is; 

-7i f/a . r/a I jh ■ q■.^ + ••• I A • - Ji ■ \ A • -^2 f ••• 

^ An • } 

(»"■ <71 '/l • Xyifi . .X., ( iAn ■ X,„ -th . >h - A. • <73 - ••• 

~~ Pn • 

wliicli is the first equation in group I. 

In groups I to V, we have tlicn n -F n f m I mn f m - i, 
or 2 n f 2 m f mn - i, inclcpc'ndent equations. From tliesc 
equations we want valu(!S for the n - t prices* and n 
quantities of commodities, the m prices and m quantities 
of productive scTvices, and the mn technical coefficients. 
The total number of unknowns is therefore 2 n j 2 m 
'\mn-\. Under certain simplifying assumptions, this 
equality between the number of independent equations 
and the number of unknowns means that the solution of 
the equations will give us a single value for each price, 
quantity and technical cocflicient-t 
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This mathematical summary of our main conclusion has at 
least two uses. First, it provides, as we have seen, a convenient 
and brief way of restating the crucial economic relationships. 
Second, it tesLs the consistency of our analysis and the deter- 
minacy of the solutions it proffers. In describing the general 
consequences of an economic event in the second section of this 
chapter, we tacitly assumed that, given tastes, techniques and 
objectives, there existed a set of equilibrium values for the prices 
and quantities of commodities and productive services and the 
techniques by which the latter might be transformed into the 
former — i.e. sets of values lor the prices and technical coeffi- 
cients such that in each period the planned purchases of each 
commodity and productive service were eiiiial to the planned 
sales. There, we conciaitrated on listing the changes in prices 
and quantities, and in the techniques used, which would follow 
any change in tastes, techniques or objectives. By writing the 
crucial economic relationships as equations and describing our 
model ei'onomy in terms of a system of simultaneous equations, 
wc can verify that there exists at least one set of equilibrium 
values for the unknowns in the model. 



CHAPTER 9 


Market Behaviour and Market Morphology 

T hroughout the previous eight chapters, we have assumed 
that prices are data for each person (whether private or 
corporate) who makes economic decisions. 'Fliis is an 
assumption about the way in which eacli individual household 
or firm behaves in the markets in which it buys and sells: each 
buyer and each seller is assumed to be a ‘price-taker’ or ‘quan- 
tity-adjuster’ — that is, in responding to changes in prices, each 
household and firm revises its purchase and sales plans by adjust- 
ing the quantities of the things that it buys and sells. On tlie 
basis of this assumption, and of the assumptions that in the 
course of its economic activity each household seeks the fullest 
satisfaction of its desires and each firm the maximum net re- 
venue, we have constructed a mqdel economy. Our purpose in 
doing so was to answtfr the question: why do relalive prii es vary? 
Within the framework of the model, this question has been 
answered, for the model provides us with a broad yet meaning- 
ful classification of the causes of change's in relative prices and a 
framework within which we may predict ihe probable conse- 
quences of present economic events, * 

From this model, we expected two things, namely, logical 
consistency and usefulness. We attempted to fulfil the former 
expectation by the manner in which the model was elaborated. 
The test of the usefulness of the model is the empirical validity of 
the explanations and predictions that it offers. If we take any 
actual change in relative prices — for example, the fact that 
twenty-five years ago a ‘family’ motor-car was roughly as ex- 
pensive as a semi-detached house whereas it is now only one- 
quarter or one-fifth as dear — we generally find that the changes 
in tastes, production possibilities, etc., that have accompanied 
the changing pattern of relative prices are those to which our 
model attributes^ a causal role. If we use the model to ‘predict’ 
the consequences for relative prices of some past economic event 

258 
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— such as Corl’s invention of rolling and puddling, Hargreave’s 
invention of the ‘spinning jenny’, the 'imposition of customs 
duties on imported commodities, or the introduction of a 
guaranteed minimum price for wheat in the Irish Republic — 
wc generally find that its ‘predictions’ arc in accord, in so far as 
the direction of price change is concerned, with what has actu- 
ally happened. When predictions have been hazarded about the 
future consequences of current events, the passage of time has 
generally confirmed them. 

Our model is useful, then, because it enables us to make hypo- 
theses about the causes of changes in relative prices and the con- 
sequences of economic events for the pattc'rn of relative prices. 
These hypotheses are empirically valid, and in that s(‘nsc wc may 
say that they arc useful or realistic. Since the model was merely 
the eUiboration of the implications of certain assumptions — 
notably, that each firm and household was a^‘price-laker’ when 
buying and selling — these assumptions must be judged useful 
and realistic also. The usefulness and realism of the assumptions 
is thus derived from tlic usefulness and realism of the hypotheses 
that they yield al^out tjie behaviour of relative prices, and not 
vice versa. An assumption that^e judge realistic on this test need 
not be realistic in the sense that it is descriptively accurate — 
that it is a photographic representation of an actual, existing 
economy. Indeed, the more realistic is it in the former sense, the 
less realistic will it be in the latter, for assumptions that yield 
useful hypotheses are usually heroic simplifications of the ob- 
served reality. iVom all asp('( is and circumstances of the reality, 
such assumptions abstract those elements that arc important for 
the phenomena tliat are to be explained. I’he only test of 
whether or not the assumptions that arc made have succeeded 
in isolating the most important elements is whether or not the 
hypotheses they yield are confirmed by events.* 

This thesis — that our judgement of the relevance and realism 
of assumptions must depend on the realism of their implica- 
tions — has been laboured, because its converse has played a 
decisive role in shaping the development of the theory of price 



26 o Price Theory 

during the past thirty years. The assertion that assumptions must 
be accurate descriptions of economic reality if they are to yield 
hypotheses that are empirically valid is implicit in Joan 
Robinson’s The ^Economics of Imperfect Compelilion (London, 
Macmillan ), and in E. H. Chamberlin’s The Theory of 
Monopolistic Competition (Harvard University Press ) — t'WO 
works that have since acted as ‘pathfinders’ for the intellectual 
flights of many economists. If thcAphenomenon that they sought 
to explain was the behaviour of relative prices, their explana- 
tions add little to those to be found in Alfred Marshall’s Prin- 
ciples of Economics^ of which the previous eight chapters arc 
largely a translation into a dilfercnt idiom. ‘The new theories 
[of monopoly, monopolistic competition, oligopoly, etc., which 
we shall study in the chapters that follow] seem to make little 
difference to the laws of change as they are exhibited in the 
traditional (that is, Marshallian) analysis. . . . Whether an in- 
dustry is monopolized, or duopolized, or polypolized, or operates 
under conditions of perfect competition, we shall expect a rise 
in demand to lead to a rise in output . . . and it is still likely that 
the rise in demand will be accompanied either by no change in 
price, or by a rise. ... It is therffort! hard to see that the new 
analysis does much t<5 displace Marshallian methods. Marshall’s 
assumptions are simpler, and if we are unable to tell which of 
two hypotheses is more appropriate, the simpler has the obvious 
claim to be chosen.’* These new theories, indeed, provide proof 
that assumptions should be judged by the realism of their impli- 
cations, for they show that the implications (for the behaviour of 
relative prices) of assumptions that themselves are empirically 
valid, are no more realistic or useful. 

While the attempts to verify the assumptions of the tradi- 
tional analysis — or rather to discover the extent to which they 
diverged from the real world — yield no more useful hypotheses 
than those that were already available, there did result from 
them a more detailed, and probably more useful, classification 
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of actual market structures or market morphologies. Conse- 
quently,. we now have a number of boxes in which we may file 
actual firms and industries. It is on this aspect of these new 
theories that we shall concentrate in the folhyving chapters. In 
the remainder of this chapter, Vv'e shall list the criteria on which 
the classification is liased, and we can most easily discover these 
by asking: what would a real market have to look like if each 
buyer and seller in it were to act as a ‘price-taker’ and ‘quantity- 
adjuster’? 


PURE COMPETITION 

The price of any commodity X will be a datum for each house- 
hold that buys it and for eacli firm that sc*lls it if the following 
conditions are simultaneously fulfilled: 

% 

(i) The number of sellers (firms) of A' must be so large that the 
amount that each seller oilers for sale in each })eriod constitutes 
so small a proportion of the total c[uantity being supplied by all 
sellers that he, acting alone, is powerless to affect the price by 
varying the amount that he oilers for sale. 'J'his number is in- 
capable of being expressed cardinally. We can only define it 
operationally: the number of sellers must be so large that any 
practicable variation in the planned sales of any seller will not 
shift the market supply curve by enough to cause a change in the 
price, in the given conditions of demand. 

(ii) The number of buyers (households) of A must be so large 
that the planned ])urc]iases of any buyer at any price constitutes 
an insignificantly small proportion of the total planned pur- 
chases at that price. I'his assumption is necessary for the same 
reason as (i) above, namely, to eliminate any appreciable or sig- 
nificant interdependence between the decisions of different 
buyers. 

(iii) The product that is being bought and sold must be 
homogeneous. The product will be homogeneous if each buyer 
(seller) is indifferent as to which unit(s) of a seller’s production 
(buyer’s purchases) he buys (sells), and if each buyer (seller) is 
indifferent as between sellers (buyers). If buyers are to regard 
each unit of X as being a perfect substitute for each other unit of 
A, then it is not only necessary that the different units of A must 
be physically and chemically identical; in addition, the spatial 
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distribution of buyers and sellers within a geographical area 
must be such that no preference can arise for reasons of distance 
for the product of any seller, and the circumstances that surround 
the buying and selling of A" must be identical for all transactions 
— for example, all sellers must be equally polite or equally rude. 

(iv) Each buyer, acting independently, seeks the fullest satis- 
faction of his desires witliin the limits set by his income and 
wealth, and each seller of X, acting independently of other 
sellers, attempts to earn the maximum net revenue per period 
by producing and selling it. This assumption is probably neces- 
sary to ensure that, when conditions (i), (ii) and (iii) are fulfilled, 
each buyer and each seller in fact behaves as a price- taker: 
the desire to maximise satisfaction or net revenue impels those 
who operate in the market to acejuire enough knowledge about 
its main characteristics to realise that the price of X lies be- 
yond the control of each of them. This assumption is certainly 
necessary' if we arc concerned with the efficiency with which a 
market in which conditions (i) to (iii) are fulfilh'd transforms 
productive services into products and distributes the products 
amongst households — that is, if our interest lies in welfare 
economics rather th^n in positive economics, if we are trying to 
answer the question^ how well docs the price system work? and 
not simply the question: how docs it work? 

(v) The existence of a market in which there are large num- 
bers of buyers and sellers of a homogeneous eommodiiy, with 
each buyer bent on maximising his satisfactioq and each seller 
his net revenue, does not by itself guarantee that cacli and every 
purchase and sale of the commodity will be trcinsactcd at the 
same price. From our observations of markets wherein no indi- 
vidual buyer or seller can appreciably affect the price and 
wherein all transactions are effected at the same price — and the 
markets for wheat, cotton, coffee, and some other agricultural 
products provide approximate examples in the absence of 
government (or other) controls and regulations — we sec that 
assumptions (i) to (iii) are always fulfilled. While these assump- 
tions are necessary, they are not sufficient, conditions for each 
transaction being effected at the same price, and the markets for 
old gold and used jam-jars provide (or have provided) rather 
crude and approximate examples of their insufficiency. In addi- 
tion to assumptions (i) to (iii) above, we must make some assump- 
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lion about the amount of knowledge that each buyer and seller 
must possess to ensure that all units of th*e commodity are sold 
at the same price. And given this assumption and assumption 
(iv) above, wc know that this price must also an equilibrium 
price. 

It is customary to assume that all buyers and sellers must have 
complete knowledge of all prices and all price offers if all trans- 
actions are to take place at the same price. If wc accord this 
‘perfect’ knowledge to each buyer and to each seller, however, 
we make it impossible for the market in which they operate not 
to be in equilibrium, and we remain in ignorance about the way 
in which the equilibrium comes to be established. What is 
wanted, rather, is an assumption tliat answers the question: 
how much knowledge about what things must each buyer and 
seller possess if their joint actions are to l)e successful in estab- 
lishing an equilibrium? Wc shall attempt to answer this ques- 
tion by examining the short-run equilibrium described in Chap- 
ter 4. The objective facts that underlie an ('quilibrium m the 
market for a particular product X are the tastes of each buyer, 
the production possibilities open to each seller (which depend on 
the physical productivities of the productive services that he 
uses), the price of each variable productive service, and the 
price of each product other than X, These define the environ- 
ment of the market for X, and any ecjuilibrium in that market 
must be relative to that environment. The (‘quilibrium that 
actually emerges will depend on the knowledge that each buyer 
and seller possesses of tlicse tacts, and there will be as many 
equilibria as there arc degrees of knowledge. If the equilibrium 
is to reflect fully all these facts, then each buyer must be aware 
of [a) his own tastes; {h) product prices, and (r) the relative 
capacity of different products to s<itisfy his desires, and each 
seller must be aware of [a) the quantity of .A that he will actually 
obtain from any possible combiiiation of the relevant productive 
services, and {b) the price of each productive service. The equilib- 
rium that wc described in Chapter 4 was of this kind: it was an 
‘ideal type’ chosen to simplify our analysis by giving us a unique 
and determinate equilibrium, and it was also an ‘ideal’ of wel- 
fare economics. If we wish this equilibrium to be established in 
our model, then wc must assume that each buyer and each seller 
possesses full knowledge of each of the things listed above. 



264 Price Theory 

In any actual market where conditions (i) to (iv) above are 
fulfilled, however, households and firms may possess less than 
complete knowledge of the relevant data, and the degree of in- 
completeness o^ their knowledge will vary from one market to 
another. If we want some assumption to guide us when dealing 
with such markets, other than the assumption of ‘complete’ or 
‘perfect’ knowledge, we may assume that each buyer and each 
seller possesses that knowledge of the relevant data that he is 
bound to acquire as he implements and revises his plans. Thus, a 
household may make its initial purchase plan on the basis of 
certain expectations about the capacity of certain products to 
satisfy its wants; as it actually buys and consumes these products 
it will gain some clearer notions about the satisfactions they pro- 
vide, and its purchase plan for the subsequent period will be 
laid on the basis of these. Similarly, a firm will acquire a fuller 
knowledge of the actual physical productivities of the produc- 
tive services it uses as it compares, and seeks to account for, the 
difference between the net revenue it expected to earn and that 
which it actually succeeded in earning. The knowledge that is 
acquired in this way will be the fuller, the more stable arc the 
elements of the market environment. Even if the environment is 
absolutely stable, however, the knowledge that is so acquired 
need never be complete, for there may be certain relevant data 
that a household or firm never becomes aware of through 
putting its plans into effect. Thus, if a household is initially 
unaware of the existence of commodity T, which would satisfy 
the same want as T will not appear in its purchase plan and 
the implementation of that plan will not necessarily call 1' io the 
household’s attention. For the present, however, we shall assume 
that each buyer and seller has complete knowledge of his ‘seg- 
ment’ of the market environment: this simplifies our analysis in 
that it gives us a unique equilibrium price for market X when 
conditions (i) to (iv) obtain.* 

When the structure of the market for a commodity is ac- 
curately described by the five assumptions that we have listed 
above, we shall say that those who buy and sell in it are operat- 
ing under conditions of pure competition, or that in that market 

* On our assufnption (v), see F. A. Hayek, ‘Economics and Knowledge*, 
Economica, IV, New Series, 1937, pages 33-54. 
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there exists a state of pure competition. When a state of pure 
competition exists in the market for each purchase and sale 
of X takes place at the equilibrium price and each household is 
buying in each period a quantity of X such that its satisfaction 
from its total consumption is maximised, and catch firm is selling 
the quantity of X that promises it the maximum net revenue per 
period; alternatively, we may say that each household’s pur- 
chases of X are such that the marginal rate of substitution be- 
tween A" and each other product is c([ual to the ratio of their 
prices, and each firm’s sales of A" in each period are such that {a) 
the marginal cost of production is equal to ihc equilibrium price, 
and (b) the marginal rate of technical substitution between any 
two of the productive services used to produce this quantity of 
X is ccjual to the reciprocal of the ratio of their prices. 

In delineating the morphology of a purely competitive mar- 
ket, we have confined our attention to a marlcet for a product. 
Pure competition may also exist in the market for a productive 
service — that is, in the market for something that firms buy 
and households (or other firms) sell. 'Vhe assumptions that must 
be fulfilled to give us a. purely competitive' factor market are 
very similar to those listed abo^c, and a statement of their pre- 
cise contents is left to the reader. It should now be clear that in 
our explanation of the determination of product and factor prices 
in Chapters 4 and 7, we assumed that a state of pure competi- 
tion existed in the product and factor markets respectively. 

PERFECT COMr‘ETTTION 

If pure competition exists in the market for some commodity 
X, then we know that at each moment of time each buyer and 
seller of .Y will be a price-taker, and the price of A' will be such 
that the planned purchases of all buyers will be the same as the 
planned sales of all sellers. If the market environment alters, 
however — as a result, for example, of a general change in the 
intensity of the desires for X — the existence of pure competi- 
tion tells us nothing about the relationship between the prices of 
X at successive moments of time: it tells us merely that at each 
instant the price is such that the market is cleared; it docs not 
tell us anything about the path that will be traced by the price 
of X as time passes. Wc saw in Chapter 4 that the time-path of 
prices following some initiaj event depends primarily on thg 
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adjustments that are effected in the firm’s sales plans. Wc classi- 
fied all the adjustments that might occur into twQ groups, 
namely, short-run and long-run adjustments. In the short-run, 
the only revisions of sales plans that are possible are those that 
can be made by &ie firms already producing the product, within 
the limits set by the quantities of plant, equipment, managerial 
and executive labour, etc., at each firm’s disposal; in the long- 
run, the total supply of the product may be augmented or de- 
pleted by changes in both the number and size of firms. We have 
already seen that the case with which these long-run adjust- 
ments can be effected is reflected in the price elasticity of the 
long-run supply curve of the product: if no long-run adjustment 
was possible, then the long-run and sliort-run supply curves 
would coincide with one another; if all long-run changes could 
be accomplished with perfect ease and without cost the long- 
run supply curve would be perfectly elastic, and following any 
initial rise in demand the price of the product would ultimately 
subside to its initial level. We shall now list the things on which 
the elasticity of the long-run supply curve of a product depend, 
and it is convenient to do so by stating the conditions that 
must be fulfilled if the long-run, supply curve is to be perfectly 
elastic. 

If the long-run supply curve of a product is perfectly elastic, 
we shall say that the industry is in a state perfect competition, or 
that the firms in it are operating under conditions of perfect 
competition. Alternatively, wc may say that free competition 
obtains, where Tree’ means both the total absenVe of any restric- 
tions of any kind on the entry of new firms or the exit of old 
firms, and, a consequence of this, that an increase in the output 
of the industry may be obtained in the long-run without any 
increase in the average total cost of production per unit of the 
product, and therefore without any rise in the price. 

An economist would predict that the price of a commodity X 
would ultimately return to its initial level, after an initial long- 
run equilibrium has been upset by a rise in demand, if [a) there 
are no legal and institutional barriers in the way of new entrants 
to the industry, and {b) if the entrepreneurs that enter the in- 
dustry are identical in quality with existing entrepreneurs and if 
they can buy prpductive services of the same quality and at the 
same price as those that are already there. For these conditions 
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to obtain, the following assumptions must be descriptively 
accurate:. 

{a) There must be no legal or institutional restrictions on the 
entry of new firms into the industry that produ/cs X New entry 
may be restricted by government or by the firms already in the 
industry. In the United Kingdom, for example, there is only one 
firm in the broadcasting, coal, electricity and rail transport in- 
dustries, and the entry of new firms is prohibited by statute. 
The firms already in an industry may discourage new entrants 
by threatening to undercut their pri<es, by boycotting buyers 
who patronise them, or by collectively acquiring the source of 
some necessary raw material or the total siq)ply of some essential 
skill and so de])riving potential newcomers of its use. Existing 
firms may have patented the product, or some of the processes 
by which alone it can be produced: until the patent expires, new 
firms can only enter by paying licence fees to the patent-owners 
and these may put them in a disadvantageous position. It is 
only when all such obstacles are absent that new firms will be 
able to enter the industry and operate' in it on terms that are no 
less favourable than those which obtain for the firms that are 
already there. • 

{b) If the prices of productive services arc to remain un- 
changed as the industry expands, then each must be in per- 
fectly elastic supply to the industry. If the productive service in 
question is the product of other firms, it will be In perfectly 
elastic long-run ^jupply to the industry producing X only if the 
firms that produce it are themselves operating under conditions 
of perfect competition, so that the pre-conditions of perfect 
competition (that we are at present enumerating for industry A"”) 
must be fulfilled also in the industries producing the services that 
X buys. A productive factor (like a particular kind of labour- 
service) will be in perfectly elastic supply to industry X if the 
following conditions arc fulfilled: 

(i) Each unit of it must be perfectly mobile, both geogra- 
phically and occupationally. Let us suppose that the service is 
carpentry, and that the demand for X (in whose production 
carpenters assist) rises. As new entrepreneurs are attracted to 
the production of X, the demand for carpenters’ services will 
rise. If the actual (or potential) carpenters who might meet this 
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new demand are not living in the same places as the firms that 
want their services, then a higher wage-rate miglit have to be 
offered to them — a wage sufficiently higher to amortise the 
initial, and cover the recurrent, costs of moving. By perfect 
geographical m\)bility of a resource, we mean the absence of any 
money cost in transferring it from one place to another. For as 
many more carpenters to be forthcoming at the existing wage- 
rate as are required, that rate-musl be sufficient to cover the 
costs that workers with other skills would incur in changing 
their occupation. A high degree of occupational mobility implies 
the absence of any legal or institutional barriers in the way of 
new entrants to any trade; in addition, it requires either that 
the precise skills in different occupations are closely similar, or 
that enough workers arc highly versatile and flexible in intellec- 
tual ability and manual dexterity. If there is occupational im- 
mobility, then a progressively higher wage-rate must be oflered 
to carpenters to induce new workers to acquire that skill. What 
we have said of carpenters applies ecjually to entrepreneurs: 
they, too, must be perfectly willing to move, into tht: industry 
that produces X and at the rewards that can be initially earned 
there, from the industries anji places in which they are at 
present engaged. ^ 

(ii) Each unit of each productive service must have full know- 
ledge of the alternative opportunities that are open to it. Each 
worker, for example, must know the different jobs for which he is 
by natural endowment suited, and the wage-rate that might be 
earned in each of them. If potential carpcntci*s were ignorant of 
these things, then a rise in the carpenters’ wage-rate might pass 
unnoticed and so cause no increase in the number of carpenters. 
When the demand for product X rises, causing an increase in 
the net revenue of the firms that make it, entrepreneurs in all 
other industries must be aware of this fact; at least some of 
them must have enough knowledge of the methods and costs of 
production of X to realise that the higher net revenues that 
firms now making X arc earning might be earned by them also. 
If entrepreneurs in other industries are ignorant of these things, 
then no new firms may be set up following the increase in the 
demand for X, 

(iii) Each upit of each productive service must not only have 
full knowledge of present opportunities: it must also have unique 
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expectations about how the range of opportunities, and the re- 
ward that each promises, will var^^ in the future. Let us suppose 
that the wage-rate of carj^enters rises in the short-run, as a result 
of a rise in the demand for their services. This need not evoke 
an increase in the number of carpenters, evcPj^if all the condi- 
tions that wc have already listed are fulfilled, for potential car- 
penters may not respond because they arc uncertain about the 
future behaviour of* the carpenters’ wage-rate, and because, 
being uncertain, they may be loath to acquire a new skill that 
would force them to live in the presence of uncertainty as they 
practised it. Thus, the range of values witliin which potential 
carpenter A believes the wage-ral(‘ will lie at some date in the 
future, or fluctuate over the future, may be wider or narrower 
than that which carpenter B has in mind, or the two ranges may 
overlap one another. In these circumstances, even though A and 
B are in all other respects identical, the wagQ-rate that will in- 
duce A to become a carpenter need not induce B to do so or to 
remain so. Different expectations about the future behaviour of 
the carpenters’ wage-rate may, therefore, by themselves explain 
a less than perfectly elastic supply curve of carpenters in the 
long-run. Even if yl’s expectations are identical with those of B 
— even if they both feel that tht' wage-rate in future w^ill not be 
more than 25 per cent greater or 25 per ci'iit less than its present 
level — they may differ in their attitudes towards uncertainty.* 
If yl is venturous, and B timorous and happy only if his future 
earnings seem stable and secure, then A may move into car- 
pentry while B iremains wh(Tc he is. What we have said of 
carpenters applies equally to the owners of machiru^s and equip- 
ment and to those who arc venturing their savings. Uncertainty, 
and the attitudes towards uncertainty, may therefore explain 
why the long-run equilibrium price of a productive service may 
rise if there is a permanent increase in the demand for it. We 
may think of this higher price as being a reward to those who 
earn it for 'bearing’ uncertainty or for ‘living with’ it; or wc may 
view it as being caused by the unwillingness of others to bear the 
uncertainty. 

Uncertainty may exert its strongest influence in shaping the 

* Wc arc herf* assuming that ihn range (A cxpeeied values of the wage-rate is 
independent of the attitude towards uncertainty. Wliile this seems reasonable, it 
may not be realistic. 
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decision of the entrepreneur. The entrepreneur is the productive 
factor whose initial decision creates the firm: it is he who hires 
or buys productive services and organises their transformation 
into saleable products, and who obtains his reward in each 
period from the difference between the revenue and the total 
expenditure on all productive services. In calculating the net 
revenue he might earn were he to enter some industry he 
must estimate the present level and probable future behaviour of 
the price of the product, and of the prices and physical produc- 
tivities of the productive services. Uncertainty bears more 
heavily on him, therefore, largely because there are more vari- 
ables about whose values he may be uncertain. He may elimi- 
nate some of the uncertainty by making long-term contracts 
with the owners of productive services, though his inclination to 
do so will reflect his own attitude towards uncertainty. Even 
though the existing firms in industry A" are currently earning 
high net revenues, therefore, other entrepreneurs may not enter 
it: they may doubt that similar net revenues would accrue to 
them were they to begin producing A" or they may be uncertain 
about the behaviour of net revenue in that industry in the future. 
The relatively higher net revenues, that the firms now produc- 
ing X arc earning, n^ay therefore be explained by the fact that 
the existence of uncertainty makes the supply of units of an 
otherwise homogeneous entrepreneurial factor less than per- 
fectly elastic; allernativcly, we may view thc'se net revenues as 
being the reward that accrues to entrepreneurs already in the 
X-industry for ‘bearing’ the uncertainty.* t 

It is clear, then, that if Ccich productive service is to be in 
perfectly clastic supply to industry A’^, each owner of each ser- 
vice must have perfect foresight about the future behaviour of 
the price of the service that he sells. Alternatively, we may 
assume that the owners of a productive service are equally un- 
certain about the future and what it holds for them, and that 
they all have the same attitude towards uncertainty. The former 
assumption is merely the limiting case of the latter when the 
Value’ of the uncertainty is zero. 

(iv) Lastly, we must assume that each productive service is 
perfectly divisible. Let us suppose, by way of example to show 
the necessity for this assumption, that carpenters are an indivi- 

^ See the section on profit in Chapter 10. 
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sible factor of production. In Diagram 89, we measure the 
hourly wage-rate on the vertical axis; on^hc horizontal axis, we 
measure both the number of carpenters and hours of work, 
assuming that carpenters and those who employ them regard a 
working week of 40 hours as 'normal’ w^hen tjjie wage-rate is at 
its long-run equilibrium level of 0 IV. The curve S^Si shows the 
short-run supply of hours of work when one carpenter only is 
employed, and similarly the curves and We suppose 
that the demand for carpenters’ services is initially DD and that 
the wage-rate is OW: at this wage-rate, two carpenters are just 
willing to offer the ‘normal’ hours of work in each week and no 
actual (or potential) carpenter elsewhere feels attracted to this 
industry. Let us now suppose that tlie d(‘mand foi carpenters’ 
services rises to D^Di. In the ensuing sliort-run, th(‘ hourly wage- 
rate will rise to OS; this rate \vill appear attractive to workers in 
other occupations, but when a lliird carpenlcv' entcTs, the wage- 
rate will fall to OL. In these circumstances, if a wage-rate of 0 W 
is sufficient to retain a third carpenter in that industry in the 
long-run, and if he possessed perfect forc'siglit, he would not 
decide to enter the industry until the sliort-run rate had reached 
0 T; for a present rate of 0 Tis needed to ensure for him the long- 
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run rate o^OW after he has actually begun work in the industry. 
When the demand for .carpenters rises continuously, therefore, 
the number of hours of work that arc being supplied per 
week will rise discontinuously along the path W ABODE . . . .The 
existence of indivisibility — or more accurately, the fact that 
the quantity of a productive service cannot be increased by the 
same proportion (with no change in its price) as the change in 
the demand for it — means that the long-run supply curve of it 
may be less than perfectly elastic over at least a part of its range. 
When this occurs, we shall only observe a perfectly elastic long- 
run supply curve for the service if the demand for it rises discon- 
tinuously also by the same steps as the discontinuities caused by 
the indivisibility. 

Indivisibilities may explain why there is a permanent rise in 
the net revenues of firms producing some product X following a 
rise in the demand for it, in the same way as they explain why 
the hourly wage-rate of carpenters may remain higher than its 
initial level following a rise in the demand for their services. 
The indivisible factor may be the entrepreneur: it may happen, 
for example, that the quantities of all productive services that 
he must employ to give him the lowest average cost per unit of 
output would so enhajacc the output of the product that its price 
would fall to a level that would give the new entrepreneur (and 
those already in the industry) a negative net revenue. Alterna- 
tively, the dominant indivisibility may lie in the machines, equip- 
ment or processes that are required in industry A': in these 
circumstances, the advent of a new lirm using the indivisible 
machine or process would so enhance the industry’s output that 
no firm earned a positive net revenue. 

When there arc no legal or institutional obstacles in the way 
of new firms entering industry X, and when all the productive 
services required to produce X arc perfectly mobile and per- 
fectly divisible, and their owners perfectly knowledgeable and 
possessed of perfect foresight, then conditions of perfect compe- 
tition obtain in that industry. When these conditions prevail, 
then each firm producing A" will be of the same size — that is, 
each firm will be enjoying the same advantages as each other: 
each firm will be employing the same quantity of each produc- 
tive service as each other firm and all will be producing and 



Market Behaviour and Market Morphology 273 

selling the same output in each period; and the total revenue 
being earned by each firm will just suffice to cover its total costs 
of production — that is, to pay for the productive services that 
it uses at their current market prices. 

The pre-conditions of pure competition thail we listed earlier 
define the shape of the demand curve for the product that each 
firm sells and for the services that each household sells: the 
demand curve that faces each seller of a product or productive 
service will be perfectly clastic at the ruling market price. The 
pre-conditions of perfect competition, in their turn, define the 
relationship between the demand and cost curves of the indi- 
vidual firm: the demand curve for its product and the average 
total cost curve will be tangential to one another, so that the 
firm’s total revenue just covers its total costs of production. It 
should be noted that conditions of pure and perfect competi- 
tion need not necessarily co-exist. It is conceWable, for example, 
that there might be pure competition in an industry, but that 
the (‘ntry of new firms is prohibited l>y government; this is un- 
likely, however, for government intervention is usually the con- 
sequence of organised lobbying by the firms already in the 
industry, and once they have enjoyed the fruits that co-opera- 
tion bears they are unlikely to return to a situation in which they 
must act independently of one another. If perfect competition 
exists, however, then it is probable that pure competition exists 
also: for example, if all productive resources are perfectly divi- 
sible — one of the pre-conditions of perfect competition — then 
this by itself suggests that there will be a large number of firms 
already in the industry. Tlic concepts of pure and perfect com- 
petition are, therefore, logically separate: the former defines the 
equilibrium of each firm in an industry; the latter defines a par- 
ticular equilibrium position for the whole group of firms that 
constitute the industry. 

If conditions of pure and perfect competition arc simul- 
taneously fulfilled in each industry in llie economy, then the 
pattern of production will reflect exactly the pattern of house- 
holds’ tastes: it would be impossible for households to obtain one 
unit more of product JT, for example, without their forgoing a 
quantity of some other product Y that they valued at least as 
highly as the additional unit of X. This model of universal pure 
and perfect competition is the ‘ideal’ of welfare economics. Here, 
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however, we are more interested in its positive than its norma- 
tive uses, and we shah now use it as an ‘ideal type’ and deduce 
a system of market classification from the observed difiTcrcnccs 
between the real world and the assumptions on which it (the 
model) rests. 

A CLASSIFICATION OF MARKETS 

If all the assumptions that we have stated in the previous two 
sections were simultaneously true of any actual market, then 
those operating in that market would be doing so under condi- 
tions of pure and perfect competition. The most cursory know- 
ledge of actual markets suffices, however, to convince us that 
these assumptions are generally, if not always, descriptively in- 
accurate. While generally lacking in empirical validity, these 
assumptions nevertheless provide us with the criteria on which a 
rough and workable classification of actual markets can be 
based. The manner in which they help us in this respect be- 
comes clear if we interpret each assumption as being com- 
pounded of a statement that a certain variable exercises a 
determining influence on the behaviour of firms, and of a state- 
ment that this variable is assurqed to liave a particular value. 
Viewed in this light, ;^each of our assumptions becomes the ‘pro- 
duct’ of a ‘multiplicand’ which is simply a statement that some- 
thing is relevant if we are concerned with a firm’s behaviour, 
and of a ‘mulliplier’ which is the precise value that is attached 
to this relevant variable. Thus, the assumption that to have pure 
competition, we must, inter alia^ have a large 'number of firms 
in the industry, means that the behaviour of each firm (whether 
it will be a ‘price-taker’ or a ‘price-maker’) will depend on the 
number of other firms producing the product, and that to the 
relevant variable ‘number of firms’ we have attached the value 
of infinity. Again, the assumption that the product that is being 
produced by the many firms must be homogeneous, means that 
the ‘degree of homogeneity’ is a relevant variable, and that we 
have given it a value of infinity. Lastly, we have asserted that 
the behaviour of the price of a product following an increase in 
the demand for it will depend on the mobility and divisibility of 
productive resources and on the knowledge and foresight pos- 
sessed by their o>vncrs and we have given each of these the value 
of ‘perfect’. 
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Our judgement that the assumptions underlying pure and 
perfect cojmpelition are ‘unrealistic’ can nt)w be expressed more 
precisely: each of our assumptions isolates a relevant variable, 
and it is the value that we have attached to each of these that is 
‘unrealistic’. A classificatory system into which actual markets 
can be fitted may therefore be developed by giving realistic and 
typical values to the relevant variables. The completeness of the 
classification that emerges will depend on whether or not all the 
relevant market characteristics have in fact been included in 
our model. The test of its completeness is partly logical and 
partly empirical. In our models of pure and perfect competition 
we obtained determinate equilibria and this suggests that 
nothing that was relevant was excluded. Most actual markets at 
the present time can be brought within the classification by 
varying the values that we attach to the characteristics that we 
have isolated. Lastly, the success with whicPi we can explain 
economic events and predict their main cor)se(tucnces with the 
help of hypotheses derived from these assumptions suggests that 
all the major influences that affect the behaviour of relative 
prices have been included. 

Before proceeding to list typical markets, it is worth noticing 
the analogy between our intentions as dcscrilied in the previous 
paragraphs and the methods of the physical sciences. The law 
of gravity, for example, states that if a l:)ody of any size, shape or 
mass is dropped near the earth and in a vacuum, it will fall with 
a constant acceleration of about 32 feet per second per second. 
This is a limitingfcase of a more general statement, namely, that 
the rate of fall of a body depends on its size, shape and mass, the 
height from which it is dropped and on the atmospheric pres- 
sure: the law gives the value of zero to the last of these, making 
size, shape and mass of no importance, and it gives a low value 
to the height from wdiich the body is dropped. By giving other 
and more ‘realistic’ values to d.esc variables, wc could derive 
alternative hypotheses about the rate of acceleration, and we 
would find that there is close correspondence between the values 
accorded to the variables and the extent of the divergence of the 
rate of acceleration from 32 feet per second per second. By pro- 
ceeding in that w^ay, we can make more precise predictions 
about the behaviour of particular objects dropped in particular 
circumstances. The law of gravity is analogous to the hypotheses 
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that have been put forward in the previous eight chapters. These 
hypotheses enabled us to predict the general direction of the 
changes in relative prices that would follow a particular econo- 
mic event. As we give more realistic values to the variables 
relevant to our analysis, we may be able not merely to predict 
the general direction of the change in the relative price of a 
commodity following a change in the demand for it, but also to 
give some notion of its extent by indicating whether it would be 
less or greater than that which would have occurred had condi- 
tions of pure and/or perfect competition prevailed. 

The variables w^hose value helps to determine the actual 
course of particular prices are (i) the number of sellers; (ii) the 
number of buyers; (iii) the amount of knowledge that each pos- 
sesses; (iv) their objectives; (v) the degree of homogeneity of the 
product they buy and sell; (vi) the unimportance of legal and 
institutional barriers to the entry of new buyers and sellers; (vii) 
the mobility and (viii) the divisibility of productive resources; 
(ix) the degree of knowledge and (x) of foresight possessed by 
their owners. Each of these may assume any value from zero 
to infinity, and since wt believe that this list includes all the 
relevant variables, there must exist a set of precise values for 
each of them that v/ill accurately describe the morphology of 
any particular market in the economy. The infinite number of 
possible market morphologies that may emerge in that way has 
customarily been fitted into a primary classification that arises 
in the following manner: a value of zero is given to variables 
(vi) to (x) inclusive, and variables (iii) to (v) inclusive are given 
the same values as under pure competition, and alternative values 
arc given to the numbers of buyers and sellers of the product. 

Economists have long been aware that a high degree of cor- 
relation exists between the number of sellers (or of buyers) of a 
commodity and the market behaviour of each of them, so that 
the values that were accorded to these variables were the critical 
values necessary to isolate the different kinds of market be- 
haviour. On this basis, the following classification emerged: 

I. Monopoly: This is the name given to the market form in 
which there is one seller, an infinitely large number of buyers, 
and in which the values assumed by variables (iii) to (v) are the 
same as when conditions of pure competition exist, and the 
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value of each of the variables (vi) to (x) inclusive is zero. Where 
this kind.of market exists, we would expect the single seller to be 
an ‘independent price-maker’ — that is, to possess some power 
to determine the price of his product - and we generally find 
that these expectations arc confirmed. Thf complementary 
market form is monopsony^ where there is one buyer, an infinitely 
large number of sellers, and where all the other variables have 
the same values as for monopoly. 

2. Oligopoly: This is a market in which there arc a few sellers, 
and in which the values assumed by all the other variables are 
the same as when there is monopoly. When oligopoly exists, we 
would expect each of the small number of sellers to have some 
power to choose the price at which he will sell his product, but 
this power is limited by the existence of a few other firms selling 
the same product. For brevity’s sake, we shall say that each 
oligopolist is an ‘interdependent pricc-malccr’ — that is, his 
power to set a price for his product is circumscribed by the de- 
cisions of his rivals. The complementary type of market is oligop- 
sony, where we have a few buyers and an infinitely large number 
of sellers, and where all, the other variables have the same values 
as for oligopoly. 

3. Bilateral Monopoly: Here, there is one buyer and one seller, 
and each of the other relevant variables has the same value as 
for monopoly or oligopoly. When bilaUTal monopoly exists, the 
single buyer and the single seller of the commodity or produc- 
tive service each possesses some power to fix the price at which 
the transactions*betwcen them shall be finally effected. 

4. Monopolistic Competition: This form of market was first ex- 
plicitly isolated by Professor E. H. Chamberlin in his The Theory 
of Monopolistic Competition (Harvard University Press, 1933), so 
that it is the youngest of this family of primary types of market. 
A state of monopolistic competition exists when all the variables 
(save (v) and (vi)) arc given ilu same values as under conditions 
of pure and perfect competition. It is assumed that each unit of 
the product which is being produced by many firms and bought 
by many households is a close, but not a perfect, substitute for 
each other unit, and that there is some legal obstacle (such as 
the laws relating to patents and trade-marks) that prevents any 
firm from producing and selling a product that is in all respects 
identical with that being currently offered by any other firm. 
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If we wish to make this list of market prototypes exhaustive, 
we must add the market forms with which we aro already 
familiar: 

5. Pure Compek'lion: In its simplest form, this type of market 
requires the values for variables (i) to (v) that we have listed on 
pages 261-5 above, and zero values for the variables (vi) to (x). 

6. Perfect Competition: This t)q3e of market logically requires 
that pure competition exists also, so that for it to occur we must 
give the pure competition values to (i) to (v) and the values of 
infinity to variables (vi) to (x). 

In the chapters which follow, wc shall concentrate mainly on 
the kinds of competition that are to l)e found in the markets in 
which products are bought and sold. In the next chapter, we 
shall study the prototypes of monopoly /monopsony and mono- 
polistic competition, and we shall examine the commoner 
variants of each of them. In the following chapter — Chapter 1 1 
— wc shall study oligopoly/oligopsony and bilateral monopoly. 
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Monopoly and Monopolistic Coinpelition 

T he manner in which capitalistic economic systems have 
evolved has resulted in products and productive services 
being produced, bought and sold in a wide variety of dif- 
ferent market structures. In this chapter and in the next, we shall 
describe the way in which these markets are customs ril\^ classi- 
fied. In any system of classification, objects that arc put into the 
same class are described by listing some of Oie attributes that 
they have in common, and the attributes tliat are actually listed 
in the definition of the class are those which arc believed to be 
the most important. In economics, markets are classified accord- 
ing to the number of buyers and sellers who operate in them and 
the degree of homogeneity of tlic product that they buy and sell. 
In all the markets that we colk‘ctively call 'monopoly’, for ex- 
ample, there is one seller and many buyers oi' a liomogeneous 
commodity; in the class tjiat we call ‘oligopoly’, there arc a few 
sellers and many buyers f»f a commodity that is eith(‘r perfectly 
homogeneous, or sufficiently homogeni'ous for it to be meaning- 
ful to call each unit of it by tho same name. Each class has many 
other attributes in addition to those we list in our description of 
the markets that are included in it: for example, the degree of 
freedom that a seller possesses in deciding at what price to sell 
his product varies widely from one individual market to another. 
This, however, is regarded as a subordinate attribute, in that 
variations in a firm’s freedom to fix a price for its product seem 
to be closely correlated with tiic number of firms that arc cur- 
rently producing the same (or closely similar) product and with 
the number of households that are currently buying it. We shall 
therefore find that our classification which is based on the mor- 
phology of markets accords closely with a classification based on 
the market behaviour of firms. In this and in the next chapter, 
we shall describe the market behaviour that is typical — and 
indeed, probably the necessary consequence — of the classes of 
T 279 
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market that wc have called monopoly /monopsony, oligopoly/ 
oligopsony, and bilateral monopoly. This can be done most 
easily by taking an ‘ideal type’ for each class of market and 
studying its properties. In no cas(% however, is it likely that all 
(or indeed any) of the actual markets, that arc put into any of 
our classes, will conform to the ‘ideal type’ that we choose, for 
wc would expect to find as great differences between markets 
that we group together as monopolies or oligopolies as are found 
between individual beings that arc grouped together in the 
biological class homo sapiens. We shall therefore indicate the 
kind of variations that may be found between the individual 
members of each of our main classes. Lastly, when all that has 
been done, we shall attempt to assess the usefulness of the system 
of market classification that we have adopted, and of the theories 
of market behaviour that have been based on it. 

MONOPOLY 

We shall take the simplest case of monopoly for our ‘ideal 
type’. Let us suppose that thcie is one seller of commodity A", 
that pure competition exists in the markets in which he buys his 
productive services, so that the f>ricc of each of them is a datum 
for him, and that there is a very large number of knowledgeable 
buyers who buy his product in each period of time. We shall 
further suppose that the monopolist believes that there is no 
possibility, either now or in the forseeable future, of any new 
firm(s) being set up to j)roduce X, and that, in pursuing his 
objective of earning the maximum net revenue per period, he 
believes that his actions do not alfcet in any way the prices of 
any other products or the behaviour of the firms that make and 
sell them. By these assumptions, we, inter alia, exclude monop- 
sony in the markets in which the monopolist buys his produc- 
tive services and we eliminate all elements of oligopoly in the 
market in which he sells his product. Starting with this simple 
model of monopoly, wc shall attempt to do three things: first, 
to describe the typical market behaviour of a monopolist; 
second, to indicate the wide variety that may exist amongst the 
individual markets that are classified together as monopolies 
and this we shall do by modifying some of the assumptions on 
which the simj)le model of monopoly rests and examining the 
consequent modifications in the monopolist’s plans; and tliird, 
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to catalogue the methods by which monopoly might be created 
and the measures by which it might be pci^etuated, 

THE TYPICAL BEHAVIOUR OF A MONOPOLIST 

Our monopolist is the sole seller of A . Thertfare many know- 
ledgeable buyers of A", and the relationship between their 
planned purchases of X and its price is summarised in the total 
demand for A^; and we know (from Chapter i) that the planned 
purchases at each price in each period of time depend on the 
tastes and preferences of the buyers, tluar planned ( onsuinption 
expenditures and the price of each other commodity that com- 
petes with X for their patronage. The total demand for A^, there- 
fore, delimits the sales environment of the monopolist — it 
describes the whole range of sales plans that is open to him. He 
can, if he so desires, plan to sell a relatively small quantity of A' at 
a relatively high price, or a relatively large quaiil ity at a relatively 
low price. The price that he decides to fix for his product, and 
therefore the quantity of it that he can hope to sell, will depend 
on his objective. In this simple model, we are assuming that he 
seeks to earn the maxinium net revenue per period, so that the 
monopolist will choose the sale^plan, and the purcliase plan for 
productive services by which it can most cheajdy be imple- 
mented, which promise the maximum excess of total revenue 
over total costs. This choice is illustrat(‘d in Diagram 90, where 
we assume that the monopolist is fully aware of the demand for 
his product and of the relationship between total costs of pro- 
duction and outpftat. 

The demand curve for X is shown b) DD in Diagram 90 (a). 
The relationship between sales and total revenue, which is im- 
plicit in this demand curve, is shown by the curve OR in Dia- 
gram 9o(^>). Each point on the OR-i iirvc may be derived simply 
from the demand curve: thus, an output o^ OAI can be sold at a 
price of OP per unit, giving a i .al revenue of OMjYP, which is 
represented by the distance MS in Diagram i)o{b). llie be- 
haviour of the 0/?-curve reflects the price elasticity of the de- 
mand for A: to clfect an increase in the sales of X per period the 
price must be lowered, and recalling the approximate measure 
of the price elasticity described in Chapter i {supra, pages 37-9) 
we see that the revenue curve will rise wjhile the demand is 
relatively elastic, reach a ma^mum when demand has unit elas- 





Diagram 90 

tirity and fall when demand is relatively inelastic. This rela- 
tionship between revenue and the price elasticity of demand may 
be expressed precisely: let dR be the small change in revenue 
following a small change in sales of dX that is effected by a small 
reduction in the unit price of rfT. Then, if initially the price was 
P per unit and sales X per period: 

— Total revenue after tlie price reduction less total revenue 
before the price reduction 

-~^{P~dP) {X^dX) -~P.X 

^P . X - X , dP \ P . dX -~dP . dX P . X. 

That is: 

dR - P . dX - X ^ . dP (approximately) 

-~^P.dX{i-X,dPjP,dX). 

282 
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We know, however, that X . dPjP . dX is equal to the reciprocal 
of the price elasticity of demand, e. Hencci 

dR^ P.dX[i-iie) 

or dRjdX^P^i - lie). 

The expression, dRjdX^ is called ihe ‘marginal revenue’, and we 
shall deal with it more fully later. 

The line CC in Diagram 90(6) shows the relationship bel ween 
the monopolist’s total costs and his rate ofoutput, and it may l)c 
obtained by the methods desi:ribed in CliapU r 2. The OR-cuy\q 
shows us the total revenue that he could earn by selling each 
output, and the CC-curve shows us the minimum sums of money 
that he must spend on hiring or buy ing the prodiu tive services 
that are needed to produce each output. Th(' net revenue that 
he would earn by producing and selling any t)uiput is shown by 
ihc vertical distance between the revenue* and cost curves at 
that output. Given the objective that we liave imputed to him, 
he will plan to produce and sell OM in each period at a unit 
price of MSjOAl, for then, and only then, wall his net revenue 
per period be at a maxiAium. 

The monopolist’s choice of a sales plan may be described in 
different words. If net revenue is at a maximum at the output 
OM, then it must be less than this at outputs which are greater 
or less than OAl by one unit: that is, costs must rise faster than 
revenue as output is expanded beyond OAI^ and revenue must 
fall faster than costs as output is reduced below OM. At the 
output OAI, therefore, the* iite of change of revenue must be 
the same as the rate of change of total costs. We know that the 
rate of change of total costs as output is varied is called mar- 
ginal cost {supra, Chapter 2, page 74) and that the marginal cost 
at any output is measured by the slo]>e of the total cost curve. 
The rate of change of revenue as sales arc varied is called mar- 
ginal revenue, and it is measured by the slope of the total revenue 
curve at each level of sales. From Diagram 90(6), we can see 
that the slope of the total revenue curve continuously declines 
as sales are increased: it becomes zero when revenue is at a 
maximum and assumes progressively larger negative values 
thereafter. Wc can see also from Diagram 9 ^(^) fhat at each 
output marginal revenue must always be less than the unit price 
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at which that output can be sold: thus, at the output OM^ mar- 
ginal revenue is equal to the slope of the straight line which is a 
tangent to the total revenue curve at and the price or average 
revenue is equal to the slope of the straight line OS^ and it is 
clear that the latter rises more steeply (that is, is greater) than 
the former. 

The behaviour of the marginal revenue, and its general re- 
lation to the demand or avera.ge revenue curve, is shown by 
the line labelled MR in Diagram 91. If on this diagram we draw 
also the monopolist’s average total and marginal costs of pro- 
duction {AC and MC respectively), we can illustrate his choice 
of a sales plan, for the output that promises him the maximum 
net revenue in each period will be that at which marginal cost 
and marginal revenue arc equal to one another. The monopolist 
will therefore plan to produce an output of OM per period — 
the output at which the marginal cost and marginal revTinn* 
curves intersect one another — and sell it at a price of OP per 
unit to earn a maximum net revenue of RTVVP per period. 
Since the demand curve in Diagram 91 is idtaitical with that 
drawn in Diagram 90 (j), the output of OM in the former will 
be identical wath the out[)ut oi' OAl in Diagram 9o(/^). We saw 
earlier that at anyf)rice marginal revenue equals - i/^); if 
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the price is also that which promises the maximum net revenue 
per period, then marginal cost and marginal revenue must be 
the same; so that MR — MC— P{i - lie), or P^^MC!{i -ije). 
In developing our analysis of monopoly, wc shall generally use 
the curves illustrated in Diagram 91. It must be emphasised, 
however, that when we say that thf: monopolist chooses the out- 
put at which marginal cost and marginal revenue arc equal to 
one another, wc add nothing to the statement that he chooses the 
output which promises him the greatest net revenue per period. 

SOME ASSUMPTIONS MODIJTED 

In this section, we shall modify some oflht' assumptions that 
have underlain our analysis ofmono})oly so far. Wc shall examine 
W'hat happens when (^7) the* monopolist pursiu's some objective 
other than the maximisation of his net revenue; {b) there is not 
one market, l)ut ratluT several markets, in wUicli lu* may sell his 
product; {c) all potential buyers are not aware of the mono- 
polist’s product or of its relative aliility to satisfy their desires, 
and {d) the monopolist l)elieves that (he demand for his product 
in future depends on his present m tions. First, the alternative 
objectives that a monopolist might ])ursue. In ()ur example, the 
fact that the monopolist fixed* the price of his product at OP 
per unit was explained (given all the olh(‘r assumptions) by his 
assumed desire to maximise his ruT revenue, in each period of 
time. Now this objecdv( is the same as that of a firm operating 
under conditions of perfect competition. For a firm in those con- 
ditions, however^ that object!" c is oliligatory: it is not so much a 
separate clement in the marfet morphology as a necessary con- 
sequence of all the other elements, for if a firm is to survive in a 
perfectly competitive market it can only hope: to succeed in doing 
so by seeking the maximrfm net re\cime from its current opera- 
tions. A firm that is operating under ( wndithms of otherwise pure 
competition might regard this objective as permissive in the 
short-run, but if competition also p)erf(‘ct it must pursue it to 
avoid bankruptcy in the long-run. Our monopolist is not com- 
pelled, however, to choose this objective, for there is no other 
firm, either now or in the future, to so compel him. The assump- 
tions by which wc have defined tlu' environment in which he 
operates will not help us, then, to say what particular aim he will 
have, for that will depend largely on the individual idiosyn- 
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cracies of the person who plays the role of monopolist in our 
model. While in these ^circumstances, our model will not help us 
to predict the precise price and output that will be fixed in any 
particular case, it nevertheless helps us to delimit the range of 
highly probable jjrices and outputs: the monopolist will not fix a 
price that lies below that at which the average cost and demand 
curves intersect one another in Diagram 91, for at prices below 
that his total revenue would not cover his total costs, and he is 
unlikely to fix his price above OP, the price at which the net rev- 
enue per period would be at a maximum. 

Second, in our analysis of monopoly so far wc have assumed, 
inter alia^ that the households who bought his product were as 
knowk'dgrahh' as they would have been had conditions of pure 
and perfect competition obtained. A necessary consequence of 
this assumption was that each unit of the monopolist’s output 
would be sold at the same price: if he fixed a higher price for 
group A of buyers than for group B, the former would buy from 
the latter and the latter alone would buy from him; in these cir- 
cumstances, since all units of the product must be sold at the 
same price, the monopolist will earn the maximum not revenue 
by fixing the ])ricc of each unit at OP in Diagram 91. Wc shall 
now suppose that the potential 'buyers of the product do not 
constitute a single and knowledgeable group, but that they arc 
divided into several groups, and that each buyer is aware of the 
prices at which any other buyer in the same group is buying, but 
quite unaware of (or unable or unwilling to profit Ijy) the price 
at which any buyer in any other group is buying. Each such 
group of buy('rs will then constitute a separate and independent 
market for the monopolist’s product. The markets may be 
separated by ignorance, or by laws that prohibit the movement 
of the commodity from one market to another, or by accepted 
social conventions and customs that frown upon transactions 
between members of different groups. Our analysis may easily 
be extended to encompass several markets. The monopolist re- 
mains the sole producer and seller of X to all markets, and there 
will be a separate demand for his product in each market, de- 
pending on the tastes and planned expenditures of the buyers 
who buy wathin it and on the prices of all the other goods that 
they might buy. The monopolist’s problem is to fix a price for 
his commodity in each market, and its formal solution is illus- 
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trated in Diagram 92, where we assume that there are two mar- 
kets [A and B)^ that the monopolist kno\vs the demand for his 
product in each of them and the relationship between his total 
costs of production and his rate of output, that his objective is to 
earn the maximum net revenue per period an^ that the cost of 
transporting his product to cither market is zero. 

The demand curve for the product in A is shown by in 
Diagram 92 (fl), and that in B by in Diagram 92(A). The 
monopolist’s marginal costs of production are shown by the MC- 
curve in Diagram 92(c). When the monopolist is earning the 
maximum net revenue per period from the production of his 
product and its sale in markets A and B, he will be producing 
the output at which marginal cost and marginal revenue are 
equal to one another, for that is men^ly another way of saying 
that net revenue is maximised, and he will be distributing his 
output between the tw^o markets in such a way that tlie last unit 
sold in each market adds the same sum to his total revenue, for 
if that is not so then a higlicr total revenue can be obtained from 
the sale of the same output by transferring sales from A to 5 , 
or vice versa. We can discover the oulput and price for each mar- 
ket at which both these Condi tk)ns will be fulfilled with the help 
of Diagram 92, though any Actual monopolist will seek the 
solution experimentally rather than geometrically. The mar- 
ginal revenue curves of markets A and B are added together to 
give us the curve in Diagram 92(c). 'riiis curve shows the 

maximum total revenue that can be obtained by selling any 
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output: thus, OXTS is the greatest sum of money that can be 
earned by selling an putput of OX, and this is earned when a 
quantity OX^ is sold in A and OX^ in 5 .* The thus 

illustrates the second condition mentioned above. The first 
condition is fulfihed when the monopolist is producing an out- 
put of OM per period, for at that output marginal cost and the 
addition to revenue from selling the OM-th. unit are the same. 
The monopolist will therefore plan to produce OM per period 
and to sell OMa in market A at a price of MJ^a unit and OMj, 
in .5 at a price of AIiPj, per unit. 

We know (see supra, page 283) that at any level of sales in any 
market marginal revenue -^P(i - i/f), or P — MR{€je-i), If 
the demands in markets A and B are such that at each price the 
price elasticity of demand is less in A than in B, then the mar- 
ginal revenue yielded by selling an additional unit in A will be 
less than the marginal revenue in B. Conversely, if the marginal 
revenues are the same in A and B, then the price must be greater 
in A than in B. If at each price the price elasticity of demand in 
A is the same as that in B — that is, if the demand curves are 
iso-elastic — then when the marginal revenues in the two mar- 
kets are the same, the monopolist wilk be charging the same 
price in both markets. We concllide, then, that if the demand 
curves in the separate markets A and B are iso-elastic, the mono- 
polist will earn the maximum net revenue by charging the same 
price in each market - that is, there will be no price discrimi- 
nation between them, for if different prices were charged the 
net revenue would not be maximised; if the depiand curves are 
not iso-clastic, then when net revenue is greatest the price will 
be higher in the market where the price elasticity of demand (at 
each price) is lower. 

We shall not explore the mechanics of price discrimination 
further.'!’ Where there exist several independent markets for a 
monopolist’s product, he may earn a larger net revenue by 
charging a different price in each of them than by lumping 
them together and treating them as a single market. As a corol- 
lary, if the practice of price discrimination promises a higher 

* Since the was derived by adding- together the sales in each market 

at each level of marginal revenue, plus must be equal to 0A\ 

t The classic treatment, not only of the mechanics, but also of all aspects of price 
discrimination is to be found in Joan Robinson: Economics of Imperfect Competition, 
Book V, London, Macmillan, 
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rate of net revenue, a monopolist who faces a single market for 
his product will have an incentive to divide it into separate mar- 
kets, and we w^ould expect him to attempt to do so provided the 
expected costs of dividing the market did not outweigh the ex- 
pected gains Irom exploiting the divided marked: that is, a mono- 
polist may behave not only as a 'price-maker’ but also as a 
‘market-divider’. Generally, the total revenue that he can earn 
from the sale of any given output can always be increased if the 
market is divided into sectors, in each of which the price elas- 
ticity of demand is different at each price from that in each 
other, and if he can effecth^ely ])revent the movement of his 
commodity from one sector to another. The division of the 
market may be eflccted in various ways. The monopolis t , for 
example, may persuade the political authority in tjie part of the 
m<urFet wTcre the demand is relatively iitclastic to irnpose duti^SL 
onTEclmportation of his product from thepaYt^s) of the market 
in wlifcli he pfans to sell it at a lower price because the demand 
is there relatively clastk. Again, it may be that the elasticity of 
demand varies according to the use to which the ]>rodt]ct is put, 
and that a unit of it that is bought for one use cannot be resold 
to a buyer that wants it for another: thus, to take an approxi- 
mate example, a railway company might vary its charges per 
ton-mile according to the value of the commodity that it is ask( d 
to transport. Lastly, a monopolist miglit effectively divide tlie 
market if he successlully convinces the buyers whose demand is 
relatively inelastic (and who pay a relatively high price) that 
the product the/ are buying is not the same as that which is 
being bought by buyers whuse demands are relatively clastic 
(and who are therefore paying a lower price). The American 
Featherbed and Pillow Company may once have provided an 
example of an attempt to divide a market by this mc^thod: the 
Federal Trade Commission found that this company marketed 
its product under five brand names, namely, ‘Princess’, ‘Pro- 
gress’, ‘Washington’, ‘Puritan and ‘Ideal’, and its advertising 
suggested that these products w^rc of different qualities; the 
Commission found, however, that all five brands were of the 
same quality, and that it was the label alone that differentiated 
one brand from another.* 
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Third, we shall study the behaviour of the monopolist when 
he knows or suspects that all potential buyers arc not aware of his 
product or of its relative ability to satisfy tlicir desires. In these 
circumstances, the monopolist can increase the demand for his 
product by calling its existence and properties to the attention 
of all potential buyers by advertisement. He may, indeed, go 
further and attempt not only to increase the knowledge of 
buyers so that their existing tas^les and preferences may be more 
fully satisfied, but also to intensify their preferences for his pro- 
duct. For a monopolist in this position, the demand curve for 
his product is not a datum (as it was for the monopolist in our 
simple example) but a variable whose value is at least partly 
dependent on his own actions. We shall not attempt to repre- 
sent diagrammatically the choice of a sales plan by a mono- 
polist who advertises, but shall rest content with delineating the 
range of choice that faces him. Each sum of money that he con- 
templates spending on advertisement may be spent in an in- 
finite number of diflerent ways, and the cifect of its expenditure 
on the position and shape of the demand curve will depend on 
the way in which it is spent. Thus, a sum of /^j, 000 per period 
may be used to buy space in weekly journals or in daily news- 
papers, or it mighty be spent on *liand bills or posters, neon signs 
or sky-writing, or it might be used to pay the wages of salesmen 
who hawk the product from door to door. If spent on newspaper 
advertising, there may be a whole-page advertisement in one 
issue of a national daily, or a smaller advertisement in a number 
of successive issues. There will be a different change in demand 
for each way in which this sum is spent. There may be an in- 
crease in the planned purchases at each price as in Diagrams 
93 (^) 5 {b) and (c), or an increase in planned purchases at some 
prices as in Diagrams 93 (^/) and [e)\ in [a) and [b) the new 
demand curve is less clastic than the old one at each price, and 
in [d] it is more elastic at lower prices and in [e) less clastic at 
higher prices. For each new demand curve that he might have 
by spending ^1,000 per period on advertising, the monopolist 
can calculate the price and output that promises him the maxi- 
mum excess of total revenue over total production costs,* and 
from this he must deduct the 1,000 he spends on advertisement 

Wc shall assun^e, for simplicity’s sake, that there is no change in the physical 
characteristics of the product so that the costs of production remain unaltered. 
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to get his not rcvonuc. A similar Ccilculo^tion can b(‘ made for 
cacli other level of advertising cxpcmdilurc. foi eadi sum of 
money that he spends on advertising, there will be a particular 
way of spending it that promises the greatest net revenue, from 
all these maximum net revenaes he will choose the maximum 
maximorum^ and in doing so, he will be simultaneously fixing the 
price of his product, the output that he will produce in each 
period, the level of advertising expenditure and the manner in 
which to spend it. 

In the previous paragraph we have assumed that the product 
remains the same for the monopolist, and that he attempts to 
earn a higher net revenue riirough expanding his sales Qf the 
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given product by advertisement. It may be possible, however, 
to increase his net revenue per period by altering the design, 
colour, packaging, or any other attribute of the product. The 
mechanics of this decision may be indicated briefly. The costs of 
production and the demand will vary from one variant of the 
product to another. For each possible variant of the product, he 
can calculate the maximum net revenue that he would earn per 
period by producing and selling it, and in choosing the maximum 
maximorum net revenue he will be simultaneously choosing the 
product-variant, the price at which to sell it and the quantity to 
produce of it in each period.* 

We have already seen that a monopolist is always a ‘price- 
maker’, and that it may be sometimes possible for him to en- 
hance his net revenue by dividing those who buy his product 
into non-competing groups. We see now^ that he may influence 
the size of the market for his product, and that it may be pro- 
fitable for him to do so, because the fruits of his selling efforts 
will accrue wholly or mainly to him since he is the sole producer 
of the advertised product. 

Fourth, we shall examine how the monopolist’s aims and 
behaviour might be modified if tie believes both that new firms 
might be formed id produce the same or a closely similar pro- 
duct and that wdiether or not they will actually be set up de- 
pends on his present actions. Assuming that there arc no legal or 
institutional barriers that effectively prevent new entry, entre- 
preneurs will be attracted into this field by the prospect of earn- 
ing a higher net revenue ])er period. t The)^ may base their 
belief that they could enhance their net revenues per period by 
competing with the monopolist on (a) the present price of the 
commodity; {h) the size of the net revenue that the monopolist 
is now earning; (c) a feeling that the monopolist is not effec- 
tively catering for the market for his product, either because 
many potential buyers remain ignorant of its existcn<,c or be- 
cause some or all buyers would prefer a variant of the product 
that the monopolist appears unwilling to offer them; and (d) a 

* For a formal treatment of the monopolist’s decision when pricc/output, 
product-quality and advertising expenditure arc all variable, see Hans Brems: ‘The 
Interdependence of Quality Variations, Selling EHorts and Price’, Qiiarterly Journal 
of Economics^ May 1948. 

t Strictly, by a ra?te of net revenue that exceeds the rate they arc at present earn- 
ing by enough to cover the expected costs of moving. 
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belief that they could produce the monopolist’s product more 
cheaply, either by using newer techniques of production or by 
more efficient organisation and management within the tech- 
nique that the monopolist is now using. If the monopolist is 
aware that these arc the criteria on wliicli potf'utial comp( titors 
will base their decisions, and il' he wishes to retain the whole 
market for himself over the long-run, then he will attempt to fix 
values for the price of his product, his net revenue per period, 
his advertising expenditure and technique of production that 
effectively discourage new entry. We may call his objective in 
these circumstances the maximisation ol the ‘present value’ of 
the stream of net revenues per perujd over the long-run — that 
is, of the sum t»f the expected net revenue in each future period 
discounted to a present value at what is for him the relevant rate 
of interest. It is not possible to indicate witli^any degree of pre- 
cision the value that the monopolist must give to his price, net 
revenue, advertising (expenditure and costs of production if 
potential competitors are to be permanently discouraged. All that 
we can say is that a monopolist who seeks to remain a mono- 
polist will pay more aUention to the magnitude and method of 
his advertising and will expc^ricmcc a stronge r urge to improve the 
techniques by which his product might be produced and so 
lower its costs of production. Having done all this, if he feels 
that new entry still threatens, he will reduce his price below the 
level that promises the maximum net revenue in the current 
conditions of demand for thf' product, and so lower his present 
net revenue: we can say litth* more than that the price which he 
fixes will be less than OP but greater than OR in Diagram <)4. Its 
precise level will depend on his estimates of what the production 
costs of new firms would be were they to appear and of the rate 
of net revenue tliat would just induce them to enter. 

A monopolist who is not harassed by the threat ol competition 
may fear that his customers wni judge both his price and his net 
revenue ‘too high’ if he seeks the maximum net revenue per 
period, and that they might succeed in having his operations 
curbed or controlled by the political authority. The monopolist 
will respond to the prospect of potential control of his price and net 
revenue in the same w ay as he docs to that of potential competi- 
tion. If he believes that either competition or control is inevit- 
able, and that it will occur^despite any effort he might make to 
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prevent it, then his present aims and l^chaviour will not be 
altered: he will continue to extract the maximum net revenue 
from the market for his product while he can, for by doing so he 
is not jeopardising his net revenues in the future. 

GENESIS OF MONOPOLY AND DEVICES FOR PERPETUATING 
MONOPOLY 

Monopoly may be a natural consequence of the fact that (for 
some commodities and services) the unit costs of production are 
lower for large than for small outputs, or it may be the result of 
conscious efforts directed towards establishing it. The output in 
each period from the plant that gives the lowest average total 
costs per unit of the product may be large enough to meet the 
planned purchases of buyers at all prices at which it is likely to 
be sold. If more than one such plant existed, some or all of them 
would earn a negative net revenue and thus be driven into 
bankruptcy. Monopolies that arise for this reason are called 
‘natural’ monopolies, and the industries supplying water, gas, 
electricity and rail transport are typical examples. In most 
countries, these natural monopolies are nationalised, munici- 
palised or subjected to rather strict control by the government. 

While some.firms may have monopoly thrust upon them by 
the current pattern of relative prices and state of the technical 
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arts, it is probable that most monopolies are the result of delib- 
erate and purposive cffori. The indepcncfent firms producing a 
commodity may merge together to form a single firm that there- 
after is the sole producer and seller; or one firm may either 
acquire control of all the others or drive them out of business; or 
the firms while preserving their separate identities as producers 
may agree to act in concert as sellers. In the recent past, such 
efforts to establish monopoly have frequently enjoyed the bless- 
ing, if not the active support, of governments. While the methods 
by which monopoly may be established arc legion, their objec- 
tive is generally the acquisition of power. When there are many 
independent sellers of a commodity, the powxr of any one of them 
to fix a selling price for his output is elfeclively circumscribed 
by the existence of all the others; when there is a single seller (or 
group of sellers acting in concert) the poweuto fix the price is 
limited only by the conditions of demand for his product. The 
power that monopoly confers mav be sought, then, because of 
the higher rate of net revenue that can be earned by its pos- 
sessors. It may be sought also to enhance the bargaining strength 
of those possessing it vis-d-vis the government or another mono- 
polist (for example, a trade union) and thus to maintain or to 
increase their net revenues. 

The gains that currently accrue to the monopolist wholly de- 
pend on his position as the sole seller of the product; if (hey arc 
to be his permanently then his position as sole seller must be 
assured by the effective prevertion of nt'w entry. T'hc market for 
the product of a natural monopolist is protected in the long-run 
by ‘indivisibilities' of productive processes and factors; even 
here, however, the protection is not absolute for the invention 
of new substitutes for his product or the development of new 
techniques by which relatively small outputs may be produced 
at a unit cost as low (or lower) than that which he is now in- 
curring may expose him to competition from new firms. A 
monopoly that is formed by merger, combination or agreement 
may enjoy no such ‘natural’ protection, and if it is to remain as 
the sole seller of the product the entry of new firms to compete 
with it must be prevented either by law or by its own actions. A 
government may protect the national market of a monopolist by 
imposing tariffs on the same or similar products imported from 
other countries. There may be legal restrictions on new entry: 
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thus, the licensing system set up by the Road Traffic Act of 1930 
and the Road and Rail Traffic Act of 1933 restricted the entry 
of new firms into road transport in Great Britain. The monopolist 
may have patented his product or some of the processes by which 
it is produced so that any firm desiring to compete with him 
must pay him royalties or licence fees and thus suffer higher costs 
of production. A monopolist may deprive new entrants of mar- 
kets for their output or of sourefcs ofsupply of basic raw materials. 
He may do the former by making long-term contracts with his 
customers, by offering them substantial rebates that depend 
either on their buying solely from him or on the quantities of 
his product that they buy, or he may attempt to bind his 
customers wholly to his product by substantial and sustained ex- 
penditure on advertising. He may do the latter by making long- 
term contracts with the firms that supply him or by buying 
these firms and so assuring their output permanently to him- 
self. To the extent that a monopolist indulges in these practices, 
the costs that a new firm must incur if it is to compete effectively 
with him are increased, and they may be made so large that 
'new' entry is prevented in practice. I.asily, new firms may be de- 
terred from settinjg up to compete with the monopolist by the 
fear that he will drive them into bankruptcy before they arc 
established: he might do this by depriving them of customers by 
deliberate price-cutting or by bribing and coercing their em- 
ployees and suppliers. 

In this volume we arc concerned rather with description and 
analysis than with passing judgement on the desirability or other- 
wise of the phenomena that are described and analysed. If we 
should wish to pass judgements on monopoly, however, we may 
base them either on the extent to which its results deviate from 
some ideal (such as pure and perfect competition) or on the 
methods by which it is established and maintained. From a com- 
parison of monopoly with pure and perfect competition, we can 
make quantitative judgements: for example, when there is only 
one seller of a commodity, its price will be higher and the output 
per period lower than would have been the case had it been 
produced and sold under conditions of pure and perfect com- 
petition; and if w'e equate ‘more’ with ‘better’ and ‘less’ with 
‘worse’ then tnonopoly may be deemed undesirable, and there- 
fore the practices by which it is maintained and established may 
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be deemed undesirable also. Alternatively, we may pass our 
primary judgement on the methods and f)ractices by which the 
monopolist assures his position as the sole seller of his product: 
if we believe that each household should have substantial free- 
dom to choose from whom it will buy anfl that each firm 
should have a wide freedom to decide what product (s) to produce 
and sell, then monopoly, irrespective of its results, must be 
deemed undesirable, for the devices by which it is maintained 
limit the freedom of choice of households and firms. 

MONOPOLISTIC COMPETITION* 

As our ‘ideal type’, we shall take die simplest cas(^ of mono- 
polistic competition. VVe shall suppose ( '?) that there is a very 
large number of independent sellers of some class of commodity 
(like tea, motor-cars or toothpaste); (/;) that die product of any 
seller is an equally close substitute for that of any other seller 
and that the products of all sellers are sufiiciently alike to be 
called by the same class-name, such as motor-cars or toothpaste; 
(c) that all productive services (including the services of entre- 
preneurs) arc in perfectly elastic supply to the production of this 
class of commodity, and {d) tjiat there is a large number of 
knowledgeable buyers of the class of product that the firms are 
selling. We shall further suppose (e) that in the long-run, com- 
petition is perfect except in that no firm (new or old) may 
decide to produce and sell a product that is a perfect substitute 
for a product that is being currently odered by any other seller. 
Given these assufiiptions, thcic will be a separate demand curve 
for the product of each seller, showing the quantity of his pro- 
duct that buyers would plan to buy at each j)ric(^ in each period, 
given their tastes and preferences, phumed consumption expen- 
ditures, and the price [inter alia) that is being charged by each 
other seller for his product. The demand curve for each firm’s 
product will be highly clastic ('ach price, because there exist 
many close substitutes for it. Furthermore, the demand curve 
for the product of any seller will be independent of his own be- 
haviour: since he is only one of a very large number of sellers 

♦ The term ‘monopolistic competition’ has bfcn given many meanings. It is 
probable that Professor E. R. Chamberlin used it to mean the market structures in 
which a differcniiaUxl product is produced either by a small or by a large number 
of independent firms. Since, the term ‘oligopoly’ ^suitably qualified) is available for 
the former, we confine ‘monopolistic rompetition’ to the latter. 
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and since his product is an equally close substitute for that of any 
other seller, if he low^ers his price his gain in sales will be dis- 
tributed more or less equally over all the other firms so that the 
extent to which any other firm suffers will be negligible, and, 
being negligible,* »vill evoke no change in the price at which it is 
currently selling its product. 

In these circumstances, each seller will have some choice in 
fixing the selling price of his product. This choice is illustrated 
in Diagram 95, where we assume that the firm is fully aware of 
the demand for its product and of the relationship between the 
total costs of production and its rate of output. The demand and 
marginal revenue curves are shown hy DD and Mi? respectively; 
the behaviour of average total costs is shown by A 7C\ and that 
of marginal costs by MC. If the firm desires the maximum net 
revenue per period that can be earned in the current conditions 
of demand for its product, it will plan to produce OM per period 
for sale at a price of OP per unit to earn a net revenue per period 
ofCBAP. 

Diagram 95 illustrates the sales plan that the individual firm 
will choose in the short-run, when operating in a market struc- 
ture whose main characteristics are described by assumptions 
(a) to (d) inclusive/ on page 297 above. If existing firms arc earn- 
ing positive net revenues in the short-run, then in the long-run 
they may vary the quantities of plant, equipment, etc., that they 
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use, and new entrepreneurs will plan to produce similar pro- 
ducts. Each existing firm will be plannin^^ to earn the maximum 
maximorum rate of net revenue that can be extracted from the 
expected demand per period for its product in the long-run. It 
is not unreasonable to assume that the long-ru:t demand for any 
firm’s product will be more elastic at each price than the short- 
run demand for it.* If we ignore advertising expenditures, each 
firm will believe that the position of the long-run demand for its 
product is^not affected by its present behaviour: since each firm 
acts independently of each other firm, and since the products 
that are currently being produced and those that may ultimately 
be produced by new firms are all equally substitutable for one 
another, no firm will have any incentive to behave like a mono- 
polist who seeks to discourage potential competition, for by doing 
so it will forgo net revenue in the present and it will enjoy no 
compensating gain in net revenue in the future. The sales plan 
that each existing firm will hope to be implementing in each 
period in the long-run is illustrated in Diagram 96: LD and 
IjMR arc the long-run demand and marginal revenue curves re- 
spectively, and LJCand /.d/C arc the long-run average cost and 
marginal cost curves.! d 1 ^le firm^will be planning to produce OM 
per period at a price of MP per unit. 
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As each new firm is set up in the long-run to produce a pro- 
duct that is similar to^thosc being offered by existing firms, the 
demand curve for each existing product will shift negligibly to 
the left as some of its clients forsake it in favour of the new sub- 
stitutes. The cfi'e^;t of continuous new entry will be continuous 
apd appreciable falls in the demand for each existing product, 
and new entry will continue so long as the demand for existing 
products promise those who produce and sell them positive 
net revenues. It wdll only cease when each firm is implementing 
the sales plan illustrated in Diagram 97 — that is, when each 
firm is producing a rate of output of 0 ^ and selling it at a price 
of MP per unit, and in doing so, is just earning a revenue that 
covers its total costs of production in each period. 

This simple model of monopolistic competition deviates from 
pure and perfect competition in two respects only: first, the 
product of any seller is not a perfect substitute for that of each 
other seller, and second, in explanation of product differentia- 
tion, no seller may produce a product that is a perfect substitute 
for that of any other seller. Thus far, then, differentiation of the 
products has been based ‘upon certain characteristics of the 
product itself, such as exclusive patentee! features; trade-marks; 
trade names; peculiarities of the package or container, if any; 
or singularity in quality, design, colour, or style’.* Differentia- 
tion of the products may also arise because the productive scr- 
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vices that any firm uses are not perfect substitutes for those 
being used by any other firm: thus, in re toil trade, there may be 
differences between one firm and another in ‘the convenience 
of the seller’s location, the general tone or character of his estab* 
lishment, his way of doing business, his reput^^tion for fair deal- 
ing, courtesy, efficiency, and all the personal links which attach 
his customers either to himself or to those employed by him. In 
so far as these and other intangible factors vary from seller to 
seller, the “product” in ('ach case is different, for buyers take 
them into account, more or less, and may be regarded as pur- 
chasing them along with the commodity itself.’* If the differen- 
tiation arises for these reasons, our analysis requires little modi- 
fication: if the heterogeneous productive services are perfectly 
mobile between firms, then in the' long-run each firm will be 
earning a zero net revenue as in Diagram 97; if it is the entre- 
preneurial factor that is heterogeneous, then in the: long-run 
only the entrepreneur that is least ‘efficient’ will bo in this posi- 
tion, and all the others will be (‘arning positive net revenues 
w'hich arc commensurate with their relative* efficiencies in the 
production and sale of this edass of commodity. 

There is no differencT betw|‘en the market behaviour of the 
individual firm that is opcTating under conditions of mono- 
polistic competition and that of the monopolist in the simple 
model described on pages 281-5 above. Like him, the mono- 
polistic competitor is a price-maker, and like a monopolist he 
may modify the sales environment in which he operates by intro- 
ducing new variants of his pi f duct or by advertising. The mono- 
polistic competitor differs from the monopolist, however, in that 
the sales environment of the former is being continuously cir- 
cumscribed by the activities of all the other firms that are 
producing the same class of ( ommodity, whereas that of the 
monopolist is (or can be made) tolerably secure. The sales en- 
vironment of the monopolisu^ competitor is restricted by the 
existence of mapy close substitutes for his product: this means 
that the demand curve for his product will be more elastic at each 
price, and his range of choice in fixing its price consequently 
less, than that of the monopdist. In the long-run, his sales en- 
vironment will be progressively restricted, for the demand for his 
product will decline and probably become more elastic as new 

* Charnbqrlin, op, cit., page 56. 
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substitutes for it appear, and these consequences of new entry 
can only be partly offset by advertising or by other efforts to 
bend consumers to his will. 

Monopo listic competition, like monopoly and oligopolyjjde- 
notes a paruHn'a^yHaYs df maf^:ef str^ or not any 

^particular group of actual firms shall be filcdfin the box fabellcd 
Monopolistic competition^ depends on whether of hot the niaf- 
icet structure in which they operate is accurately desefrbed by 
"^the assumptions listed on page 2^7 above. Tlie second of these 
' assumptions — namely, that the product ”bf any seller is an 
equally close substitute for that of any other seller — is the 
crucial one, for we must decide what is meant by ‘equally close 
substitute’ before we can check the empirical validity of assump- 
tions (fl), (c), {d) and {e) \ we must define ‘close substitutes’, for 
example, before we can count the number of firms that sell 
them or the number of households that buy them. In an ex- 
change economy, all products compete with one another for 
the consumption expenditure of households; the degree of com- 
petition between them, however, would not merit our calling 
them close substitutes for one another. On page 297, we offered 
a temporary definition in terms of linguistic usage — namely, 
that products wen^^ close substitutes for one another if they were 
called by the same class-name, such as motor-cars or toothpaste. 
This, however, is unsatisfactory: a Rolls Royce and a Fiat 600 
are both motor-cars, and while for many purposes they may be 
close technological substitutes for one another (in that they both 
provide transport), they arc not close economic, substitutes. This 
suggests that there must be some similarity in the prices of the 
products that arc technological substitutes if they arc to be re- 
garded as economic substitutes. Alternatively, wc may define 
equally close substitutes operationally — that is, in terms of the 
consequences that follow from their existence: in monopolistic 
competition, we want the different products to be such that, 
given the prices of (w - i) of them, the demand curve for the n\h 
will be highly elastic, and wc want it to shift appreciably to the 
left if there is a reduction in the prices of the (^ - i ) other products, 
and vice versa. That is, for each product we want a ‘high’ price 
elasticity of demand and a ‘high’ and positive cross-elasticity 
of demand between it and each other product in the same class. 

This, however, poses a further problem: what cardinal num- 
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ber shall we take as typical of a ‘high’ price- or cross-elasticity? 
This question may answer itself if we find that there is a group of 
products ’within which cross-elasticities are markedly higher 
than they arc between any product within the group and any 
other product outside it. If there is no such \g^’ in the chain of 
substitutes, then some critical value for the elasticities must be 
chosen. While a definition of close substitutes in terms of the 
price- and cross-elasticities is formally attractive, it may be of 
little use to the economist who seeks to catalogue market struc- 
tures, for the data on which such calcuhitions must be based will 
almost certainly be lacking. He must then tentatively delineate 
the products that he suspects to be closely substitutable for one 
another, using similarity in their prices and in tlic wants for 
which they cater as guides, and proceed to confirm his sus- 
picions by uncovering the attitudes and expectations of tlie 
firms that are producing and selling tlunn. Indeed, it is only by 
examining each case on its merits that an economist can decide 
whether the individual products are not only close, but also 
equal, substitutes for one another. 

This requirement that each product must compete more or 
less equally with each other product within the group is the pre- 
condition of monopolistic eoi!ipetition that is probably least 
often fulfilled. Monopolistic competition may superficially seem 
to exist between shops that retail groceries within a large geo- 
graphic area, for there is generally a large number of them, 
oficring various standards of service; they are patronised by a 
relatively large ijumber of buyers, and there is substantial free- 
dom of entry. The gcograph'c distribution of firms and house- 
holds, however, is seldom such that all, or a sufficiently large 
number of households, can patronise with more or less equal 
convenience all or most of the shops. We usually find that the 
degree of competition between shops varies inversely with the 
distance between them: shoo ff, for example, may find that 
buyers regard its services as more or less equal substitutes for 
those of J, and of C; C may feel itself to be in close competition 
with B and D; D with C and E, and so on. In these circum- 
stances, within the groups ABC, BCD, CDE, etc., each firm will 
be substantially affected by changes in the policies of the other 
firms within the group, so that we must classify each such group 
not as monopolistic competition but rather as oligopoly. If this 
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should happen — and it is probably not uncommon in the re- 
tail distribution of groceries, fruit and vegetables, petrol and 
pharmaceutical products — then instead of a single monopolis- 
tically competitive market we have a relatively large number of 
interlinked and overlapping oligopolistic markets. 

We must not be dogmatic, however, about this distinction 
between monopolistic competition and ‘chain’ oligopoly. If we 
are concerned with the general consequences of some event for 
the grocery trade in general, it may be useful to argue as if all 
the grocery shops were operating under conditions of mono- 
polistic competition. Thus, if we wish to predict the major con- 
sequences of the introduction or al^olition of resale price main- 
t(‘nanc(‘, we will obtain predictions that prove to be in rough 
accord with what actually happ(‘ns (or will happen) if we as- 
sume the patt('rns of behaviour that are characteristic of mono- 
polistic competition. If, on the other hand, w^c wash to predict 
the possible results of a reduction of 2d. per gallon in the price of 
premium p('trol by a particular filling-station in a particular 
district, it will generally be more useful to assume that some 
variant of oligopolistic com]>etition obtains. 

MONOPSONY y\NDp' MONOPSONISTIC’. COMPKTJTION 

We shall deal briefly with these market structures, for they 
add little to the substance^ (though they add much to the variety 
of illustrative geometry) of our trea tment'of monopoly and mono- 
polistic competition. For our ‘ideal type’ of monopsony, wc 
shall suppose (fl) that there is one buyer of productive service X\ 
[h) that X is the only varialdc productive service that he buys; 

[c] that X is supplied to him by a purely competitive industry; 

[d) that he is only one of a large number of knowledgeable sellers 
of the product that A" helps to produce, and {e) that the monop- 
sonist believes that there is no possibility, either now or in the 
forsceablc future, of other firms deciding to buy X, The rela- 
tionship between the planned sales of .Y to the monopsonist and 
the price that he ofiers for it is the market supply curve of X, 
Since the monopsonist is the sole buyer of A^, the supply curve of 
X describes the whole range of purchase plans that is open to 
him in each period: if he plans to buy relatively much of X he 
must offer a relatively high price per unit, and vice versa. The 
quantity that he decides to buy, and therefore the unit price that 
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he must pay for it, will depend on his objective. This choice is 
illustrated in Diagram 98, where we assijme that the inonop- 
sonist seeks the maximum net revenue per period from his opera- 
tions, that he knows the market supply curve of and the 
relationship between inputs of A" and output^ of his product. 
The MAI-cnrwt shows the relationship between inputs of X and 
the marginal revenue produrtivily of X, and it is calculated in 
the manner described in Chapter 5. Tlicre, liowever, the AIM- 
curve was the firm’s demand curve for A" for we assumed that 
the price of A^ lay beyond the firm’s control; liere, the d/il/-curvc 
shows simply the additions to ihe firm’s total n'venue that would 
result from the use of succ(‘ssive units of A'. The ^S'^’-curve is the 
market supply curve of A". The MSP-rurve sliows th(‘ amounts 
by which the firm’s total expcaidiiure on A" would j isc as suc- 
cessive units of X arc purchased: thus, to buy OA units of X 
would cost thi‘ firm OABC, and to buy OB ( OA ])lus one 
unit) would cost it ODEF\ th<‘ difference between ODEF imd 
OABC ( -the shaded area ADhlFCB] is the amount by which 
the firm’s total costs will rise as a result oi' its buying the OD-th 
unit of A", and this is represeiilcd by th(‘ distani e DC.* The 
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* The MSP< urve bears the same relationship to ilic .S'-S-curve as doc's the marginal 
revenue curve to the demand curve. The AlVi'-curve must not be confused with 
the firm’s marginal cost curve. The behaviour of the latter depends not only on the 
former, but also (in our simple model) on the relationship between inputs of A' and 
outputs of the product. 



3 o 6 Price Theory 

monopsonist will earn the maximum net revenue per period by 
purchasing OR units ©f A' at a price of RW per unit: he were 
to purchase one unit more than OR his expenditure on X would 
rise by more than the additional revenue that he would earn by 
selling the produ^-.ts it helped to produce; to purchase one unit 
less of X would take more from his revenue than it would from 
his costs. 

The simple model of monopsoiiy may be modified in the same 
way as we modified the simple model of monopoly, on pages 
285-94 above. Thus, the monopsonist is not obliged by the 
market structure to pursue the maximum net revenue per period : 
irrespective of the objective he chooses, however, his planned 
purchases of .Y per period are unlikely to fall below OR or rise 
above OZ, and its price is unlikely to fall below R W or rise above 
LN. If Xis being produced in several, independent, purely com- 
petitive markets, and if the elasticities of supply of X vary be- 
tween them, the monopsonist may enhance his net revenue by 
paying different prices in diflcrent markets, and the price he 
pays will be lower in the market where X is in relatively elastic 
supply, and higher in the market where X is in relatively in- 
elastic supply. It will pay the mqnopsonist to divide the market 
in which he buys X ifito sectors between which no transfers of .Y 
are possible, provided the costs are less than the additional re- 
venue he expects to earn from doing so. Lastly, it may pay the 
monopsonist to advertise for new sources of X and so shift the 
market supply curve of to the right. 

We have seen [supra, 297) that monopoKstic competition 
may exist if buyers are not indifferent as to wliich seller they 
patronise; if, inter alia, sellers arc not indifferent as to which 
buyer they sell to, wc may have monopsonistic competition. For 
our ideal type of monopsonistic competition, we shall suppose 

[a) that there is a very large number of sellers of a productive 
service, S, which may be a particular kind of labour-service; 

[b) that each unitof S is a perfect technological substitute for each 
other unit; [c) that there is a large number of firms buying this 
productive service and that it is the only variable productive 
service that they buy; [d) that each firm is a price-taker for the 
product it sells and for each other input that it buys; [e) that 
sellers are not ir^different as to which buyer they offer their ser- 
vices, and (/) that the only limitation on the entry of new buyers 
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is that there may appear no buyer who is identical in the estima- 
tion of sellers with any existing buyer. Gi\*en these assumptions, 
the supply curve of S to each buyer will be highly, but not per- 
fectly, elastic: if he offers a higher price, more (but not all) sellers 
will patronise him; if he offers a lower price, ojfily some of those 
who now supply him will forsake him. The choice of a purchase 
plan by an individual buyer is illustrated in Diagram 99 (fl), 
where we assume that he knows his demand for S and the supply 
of S to him. The sales plan for its product is shown in Diagram 
99 (Z>) . The firm will be buying OR of .S’ at a price of R W per unit 
in each period and producing with this (in conjunction with the 
fixed quantities of other services at its disposal) an output of OQ^ 
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per period; when doing so, it will be earning the maximum net 
revenue per period.* The excess of total revenue .over total 
variable costs is shown by the areas ALM and BWLC in Dia- 
gram 99(fl) and EFGHin Diagram 99(6). If this excess is more 
than enough to (fover the fixed costs of existing firms, and if any 
new firm can enjoy all the advantages that are being enjoyed 
by existing firms (save that of being equally esteemed by the 
sellers of 5 ), then new sellers of- the product (buyers of S) will 
appear in the long-run. As new entry proceeds, the price of the 
product will fall, and as this occurs, each firm’s demand for S 
will shift to the left; furthermore, the supply of S to each firm 
may shift leftwards and become more elastic. These adjustments 
will continue until each firm is earning an excess of total revenue 
over total variable costs in each jitTiod that just suffices to cover 
its fixed costs — that is until each firm is earning a zero net 
revenue. 

A NOTE OF profits'*'' 

By the 'profits’ of a firm we mean (roughly) the actual net 
revenue that it has earned in some past period of time. We have 
not used this term jiius far, ani for two reasons. Irirst, in the 
previous chapters we have been concerned more with the choice 
of plans than with the results of their implementation. Second, 
the market morpholog) that w^as implicit in Chapters 1-8 was 
(generally) one of pure and perfect competition, and when these 
conditions obtain profits tend towards zero as long-run adjust- 
ments are effected. There is a presumption, therefore, that posi- 
tive profits are a consequence of ‘imperfect’! competition, and 
this explains why w^e have postponed until now any attempts 
to define profits and list the things on which their magnitude 
depends. 

We shall distinguish between ‘profit’ and ‘profits’, and we 
shall define both terms operationally — that is, in such a way 
that they will do the job that we want them to do in our analysis. 
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By profit wc mean the net revenue that a firm expects to earn 
during a period of time that lies ahead; by profits wc mean the 
net revenue which a firm has actually succeeded in earning 
during a period that has ended. We have assumed that the firm 
decides to implement the sales and purchase p^ans that promise 
it the maximum profit. If the expectations on which these plans 
are based — that is, the expected selling prices of the products 
and the expected prices and productivities of the productive ser- 
vices, etc.. — are fulfilled as time passes, then when the period 
has ended the firm will liavc earned the maximum profits. A 
comparison between profit and profits in a particular period, 
then, provides a measure of tlie extent to which the firm erred in 
the estimates on which its plans were based; if the economic en- 
vironment is relatively stable over time we would expect the 
difference between profit and profits to dwindle and disappear. 

In economic analysis, wc want the expectation of profit and/or 
the earning of profits by the firms already established in an in- 
dustry to cause new firms to be set up to compete with them in 
the long-run, and we want the expectation of negative profit or 
the presence of negative profits (that is, losses) to cause tlie with- 
drawal of some firms from thiit industry* in the long-run. If 
profit is to allocate entrepreneurs (and therefore other produc- 
tive resources) amongst different industih's, we must measure it 
in such a way that the profit which an existing firm expects to 
earn is identical with that whicli a firm that was cpiite new to 
that industry might expect to earn were it set up now and were 
it to use the samt methods of ^•rodu^tion and to enjoy the same 
advantages as the firm that is already there, iliis mc^ans that a 
going firm, when estimating its profit, must deduct from the 
total revenue that it expects to eani the costs of all the produc- 
tive services that will be used to produce the products whose sale 
will yield that revenue, and its calculations of the costs of these 
services must be based on thcii current market prices. That is, it 
must calculate its costs for the ensuing period on the same basis 


* The only unambiguous dcfinilicm of an industry is a group of 1 inns each of 
which is producing a product that is a yierfect substitute fur that of each other firm. 
If the ‘product’ is not perfectly homogeneous, precise delincatiim of the limits of 
the group is impossible. W'c have alluded to this problem earlier on pages 302-3. 
For our present purposes, it is suflicirnt to define an industry as a group of firms 
producing a substantially similar product (s) with the help of substantially similar 
productive resources. 
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as it would use if it were now replacing all the resources that are 
now at its disposal. This means that the services of the entre- 
preneur for the ensuing period must be valued at the minimum 
sum of money that would be needed to retain him where he now 
is, and this will br equal to the maximum earnings that he could 
obtain were he now quite unencumbered by his past decisions 
and therefore free to choose what industry to enter. We know 
{supra, Chapter 3) that the cost of the firm’s ‘fixed’ factors in 
each period is made up of {a) the payments that have to be made 
in each period by way of interest and dividends on the monies 
that were used to buy them, and (b) the depreciation, which in 
its turn depends on the expected life of the fixed factors, their 
prices and the rate of interest that the firm can earn on the 
sums of money set aside for depreciation while they are being 
accumulated to finance replacement. When estimating its profit 
for the ensuing period, the firm must base (a) on the rate of 
interest that it would now have to pay to induce people to buy 
its bonds, and on the rate of dividend that would now have to 
be promised to induce the public to buy its ordinary shares; it 
must base {b) on the replacement costs (that is, the current 
market prices) of its fixed factor<f and on the maximum rate of 
interest that it couid earn currently on monies set aside by 
way of depreciation. If an existing firm estimates its profit in 
this way, then its profit will be identical with that which a new 
entrepreneur, who was equally versatile and efficient as the one 
that was already established in the industry, would earn were 
he to enter that industry now, using precisely the same quanti- 
ties and qualities of productive services. 

When profit is calculated in this way, and when an industry is 
perfectly competitive,* the profits actually earned by each firm 
will be zero in each period in the long-run. If there are no insti- 
tutional or legal barriers in the way of new firms entering the 
industry, and if all productive services are perfectly mobile and 
divisible, and if their owners have both perfect knowledge and 
foresight, then the profit estimate of each potential entrant into 
the industry will be identical with that of each firm that is 
already established in it, and the influx of new firms (each in all 

* In the rather extreme sense in which we defined perfect competition in the 
previous chapter — pamely, that an industry is perfectly competitive when all the 
productive services that it uses (including entrepreneurs) are in perfectly elastic 
long-run supply to it. 
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respects the same as each existing firm) will continue until no 
owner of any productive service can earn "a higher reward there 
than elsewhere. This result is not so much a consequence of the 
extreme values that we have given to the variables: legal bar- 
riers, mobility, divisibility, knowledge and foresight, when de- 
fining perfect competition, but rather of the fact that each 
variable has the same value for each owner of any productive 
service, for this suffices to ensure that no existing firm will pos- 
sess any advantage as compared with any potential new entrant. 

If firms inside an industry enjoy no relative advantages as 
compared with outsiders that contemplate entering it, then the 
profit estimates of outsiders and insiders will be identical, and 
will tend towards zero in the long-run. If the firms that arc 
already established in an industry enjoy relative advantages as 
compared with potential entrants, their profit estimates will 
exceed those of outsiders, and in the long-run the established 
firms will be earning positive profits, for iiew entry will only 
continue until the maximum profit that any outsider expects to 
earn is zero. The explanation of profits, then, must lie in the 
relative advantages thajL the firms that earn them enjoy as com- 
pared with other firms that n^iglit be set up to compete with 
them. These advantages may assume many forms. Established 
firms may be protected from new entry by institutional or legal 
barriers; their entrepreneurs may be more knowledgeable or 
they may be less deterred by uncertainly; they may be able to 
buy a necessary productive service at a price which is lower than 
what newcomeft would have to pay because it is immobile, or 
their relative advantage may lie in indivisibilities of productive 
plant and processes. We shall now examine briefly how each of 
these might explain the existence of profits in the long-run. 

First, obstacles in the way of new^ entry. If the entry of new 
firms into an industry were prohibited by statute, profit esti- 
mates of the firms within it may be high and positive indefi- 
nitely. The same may apply where new entry is regulated by 
licence and where the licences are not freely issued to all who 
ask for them: the profit estimates of outsiders, who lack licences, 
may be zero or negative while those of established firms are 
positive, so that the latter continue to earn profits. If the existing 
firms in an industry have patented their products or processes, 
new firms will be prevented from being set up to compete with 
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them, and the expectation and fact of profits may continue until 
the patents expire. If the prohibition, licence or patent is the 
sole deviation from conditions of perfect competition, we may 
call the resulting profits ‘monopoly profits’ or ‘monopoly rents’. 
Our present purj5bsc is to explain the magnitude of profits, and 
not to isolate the notional components — namely, economic 
rents and ‘pure’ profits — into which they may be divided. If 
we wish to do this latter, however, a useful criterion is whether or 
not the ‘cause’ of the profits can be transferred from erne person 
(or firm) to another. In the examples quoted earlier, this is pos- 
sible, for the right to operate in an industry to which entry is 
prohibited, or a licence or a patent required, can be bought and 
sold. If entry into the industry is otherwise free, the sale of any 
of these will yield a capital sum such that the interest per period 
on it at the current and relevant rate will just be equal to the 
profits that were being earned in each period by the seller. Since 
the right, licence or patent has no value per period in any other 
use, the profits (that is, the ‘price’ at which it is currently being 
‘sold’ in its existing use per period) may be regarded as econo- 
mic rent. If a ‘cause’ of profits cannot be bought and sold, we 
shall call that part the profits that it explains ‘pure’ profits. 
We shall return later, however, to the notional components of 
profits. 

Second, immobility of productive services. If some resource X 
is perfectly immobile, it will be in perfectly inelastic supply to its 
existing use. Wc shall distinguish two cases: first, where X is im- 
mobile because its owners will not (or can not) move to other 
occupations, and second, where X is in inelastic supply because 
the owners of other productive services that might be made sub- 
stitutable with X in the long-run will not (or can not) change 
these services into a form in which they will augment the supply 
of X. The first case- is illustrated in Diagram loo. We suppose 
for the sake of simplicity that there is only one firm buying the 
immobile resource and that it is a price-taker for its product(s); 
DAD' is the firm’s demand curve for X^ where OD is the maxi- 
mum average revenue productivity of X to the firm and AD' is 
that part of its marginal revenue productivity curve for X that 
lies below the maximum point of its average revenue produc- 
tivity curve,* arid SS' is the supply curve of X, The firm is buy- 

* See supra. Chapter 5. 
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ing OS of A'' at a price of 0 li'pcr unit, and since 0 IV is less than 
the average revenue productivity of that quantity of X the 
firm will be earning profits in each period. In the short-run 
these profits are a consequence of the immobility of X. If some 
owners of X were to move to other occupations in the long-run, 
so that its long-run supply curve became ^S\ its price would 
rise to 0 and the firm’s profits per period would fall. If there 
W'Cre perfect competition in the long-run, the total demand curve 
for X would rise to DBD’\ and the price of A' would rise to 0D\ 
at this level, the»profits of eaci; firm would be zero for the price 
paid per unit of X would be equal to iis average revenue pro- 
ductivity. If the profits persist in the long-run, therefore, the 
immediate cause must lie eitlicr in the continued immobility of 
X or in the absence ojfree entry; of these the latter is paramount 
for it alone can explain the presence ofprofits. The fact that new 
firms arc not set up to compe»e with that which is now buying 
X may be due to the presence of institutional or legal barriers, 
lack of knowledge, indivisibility or uncertainty. We have already 
seen that profits persisting for the first of these reasons are in the 
nature of economic rent, and we shall presently explore the 
notional components of profits that arise for any of the other 
reasons. Immobility in this first sense, then, will not explain 
persistent profits, for their cause must lie in the reasons why new 

313 
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firms do not appear to bid up the price of the immobile resource 
to the level at which the firms that use it do not earn profits. 

The effects of immobility in our second sense are illustrated 
in Diagram loi. We suppose that SS' is the short-run supply 
curve of the serv:^.e of a ‘fixed’ factor, such as a piece of equip- 
ment, that is owned by an existing firm. The sum of money OZ 
represents the ‘fixed’ costs of these services — that is, the ‘price’ 
of the equipment’s services calculated for each period on the 
basis of the current rates of interest or dividend and ttie current 
market price of the equipment. If we ignore indivisibilities, the 
long-run supply curve of these scivices will be 1 he Z)Z)-curve 
is the firm’s demand for these services per period, and it is de- 
rived from the demand for the product(s) that they assist in 
producing. The current value of the equipment’s services to the 
firm will be OP, and it will be earning profits in each period, for 
its profits are c alculated not on the basis of the current marginal 
revenue productivity of the equipment but of its replacement 
cost. If entry into the industry is perfectly free, the marginal 
revenue productivity of the services of each unit of equipment 
will fall until it is equal to its ‘fixed’ costs in each period, and no 
firm will be earning profits. With free entry, therefore, such 
profits arc temporary. If an existing firm were being sold as a 
going concern, the price that would be paid for it would reflect 
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che existence of these profits, and for this reason we may regard 
them as economic rent or quasi-rent.* Ifiprofits that arise from 
this kind of immobility are to persist, then the entry of new firms 
must be prevented. Immobility in this second sense, therefore, 
is a mediate, rather than an ultimate, cause ofjprofits. 

Third, the profit estimates of entrepreneurs outside an in- 
dustry may be zero or negative, while those of the firms that are 
now operating within it may be positive, because the insiders 
are more knowledgeable than the outsiders. This divergence will 
be temporary if the knowledge (for example, of plant lay-out or 
productive processes) that going firms ]:)osscss, but which poten- 
tial entrants lack, is freely accessible to all. The divergence can 
only be permanent if the relevant knowledge is permanently 
denied to outsiders, and this can be done by patents (and other 
devices) that restrict knowledge, or the right to apply know- 
ledge, to existing firms. In this case, the profits are explained by 
the patents that prevent the free flow of knovy’ledge. 

Fourth, indivisibilities in organisation, machines, equipment 
or processes may explain why established firms earn profits in 
the long-run. We shall deal with indivisibility briefly, for we 
have already {supra, pages 270-^2) alluded to its probable cflects. 
Let us suppose that there are five firms in an industry, that each 
is using the quantities and kinds of productive services that 
pi:omise it the lowest average costs per unit of its output, and 
that the demand for their product is such that each is earning 
zero profits. Let us now suppose that the planned purchases of 
the product by households rise s by 5 per cent at eac h price. As a 
consequence, each existing firm will expect to earn a positive 
profit. The profit estimate of a potential entrant to the industry, 
however, may be negative: if he were to enter the industry on 
the same scale as th&firms that are already there, the increase in 
the total output of the product would be of the order of 20 per 
cent, and the price at which ti:c output (so enhanced) could be 
sold might be so low that both the new firm and the established 
firms would earn negative profits. An outsider will only expect a 
zero profit or a positive profit if the demand for the product has 
risen by the same (or a larger) proportion as that by which his 
entry would increase the output of the product. The profits that 
arise frorh indivisibility may be called ‘monopoly’ profits, where 

* Where ‘quasi’ draws attention to the fact that they are temporary. 
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by ‘monopoly’ we mean the protection of the markets of estab- 
lished firms from the encroachments of new entrajits. These 
profits may also be regarded as economic rent: the fact that a 
firm is already established in an industry where indivisibilities 
are important is^s much one of its assets as ‘good-will’ or the 
possession of a licence, and if the firm were sold we would expect 
the price that was paid for it to include the present value of the 
stream of profits that was expected to accrue to the firm in the 
future as a result of its ownership of the indivisiblo resource. 
These profits are of the same kind as those which the firms that 
are already established in a perfectly competitive industry may 
earn in the short-run; they differ in degree in that these short- 
run profits are temporary while those arising from indivisibility 
may be permanent.* 

Fifth, the profit estimates of entrepreneurs who are outside 
an industry may be zero or negative, while those of established 
firms are positive, because insiders and outsiders are not equally 
uncertain about what the future holds in that industry, or be- 
cause, being equally uncertain, they have different attitudes to- 
wards uncertainty. We have already seen how uncertainty and 
the attitudes of the owners of any productive service towards it 
may by themselves c6cplain why that service is in less than per- 
fectly elastic supply in the long-run. Here, we shall concentrate 
on the way in which uncertainty may explain the divergence 
between the profit estimates of established firms and of poten- 
tial entrants to an industry, and so explain why established 
firms earn profits in the long-run. The profit* estimate of an 
entrepreneur is the diflcrence between his expected revenue and 
expected costs| per period; the former depends on the expected 
behaviour of the demand for the product that he is producing 
(or hopes to produce) ; the latter depends, inter alia, on the prices 
he must pay for his ‘fixed’ factors, the prices he expects to have 
to pay for tlie variable productive services that he must employ, 
and on his estimate of their physical productivities. Lacking 
perfect foresight, he cannot know what value (s) each of these 
will assume as he puts his plans into effect. The choice of what 


* By permanent we mean that they will continue for as long as it takes the demand 
for the product to rise by a proportion large enough to justify the entiy of a new 
firm, ‘ 

f Costs as defined on pages 309-10 above. 
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sales and purchase plans to implement, however, can only be 
made when some value is given to each of them. 

We know little or nothing about the actual mental processes 
by which a businessman, who cannot know what the future 
holds, decides upon liis present plans. As economists, we can 
only observe his actual behaviour in the face of uncertainty, and 
it is probable that this is what it would have been had he at- 
tached a 'best guess’ value to each determinant of his future 
revenue and costs, and had he discounted each of these to a 
present and 'certain’ value at a discount rate which reflected 
his attitude towards uncertainty. Thus, to sav that a business- 
man cannot know the price at which he will be able to sell his 
product n periods licncc is to say that the selling price of the 
product may assume any one of the many values aJj, a^, . , . a^.. 
He cannot attach a cardinal number to the probability of any 
one of these actually occurring, but he may feel that Some values 
are more (or less) likely than others. Wo shall assume that he in 
some way reduces this range of likely values to a single and ‘most 
likely’ value, d\ that he deducts from this a safety-margin, r, to 
guard against the possibility that his best guess will not be ful- 
filled, and so obtains a 'certainty-equivalent’ [d-c). We shall 
assume that he follows the saftne procedure in calculating his 
costs, adding a safety-margin to his ‘best guess’ costs, and that 
he estimates his profit by deducting ihe 'certainly equivalent’ of 
costs from that of re\eauc. Profit estimates that arc made in this 
way will vary from one entrepreneur to another: they may vary 
because [a) the^ range of po-siblc values for each clement of 
revenue and costs may be dii'erent for different entrepreneurs; 
[b) even if the ranges arc identical, there will be variations in 
the 'best guess’ values to which they arc reduced, and (r) even 
if both the ranges and the best guesses are the same, different 
entrepreneurs may use different safety -margins. If entrepreneurs 
who contemplate entering an industry have a low range of pos- 
sible values for revenue and a high range of possible values for 
costs, if they have a low ‘best guess’ value for revenue and , a high 
'best guess’ value for costs, and if they use large safety-margins, 
then their estimate of the profits they might earn were they to enter 
that industry will be zero or negative. In these circumstances, 
no new entry will occur, and if the firms already established in 
the industry are both earning profits and expecting profit, they 
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may, ceteris paribus^ continue to do so. The profits of existing 
firms are explained h^re by the greater caution of potential en- 
trants: if there had been no uncertainty, or if outsiders and in- 
siders had viewed the future with ‘equal’ uncertainty and with 
the same attitudes towards uncertainty, then the profits of 
established firms would have dwindled and disappeared as new 
entry took place. 

Profits that arise for this reason are ‘pure’ profits and not 
economic rent. They are earned by a firm because its entre- 
preneur makes better ‘best guesses’* and calculates With lower 
safety-margins than other entrepreneurs. They are a reward to 
him for operating in an industry from which others are repelled 
by uncertainty. If a firm which had been earning these profits 
were sold, their magnitude would not be reflected in the price 
that was paid for it, for the purchase price would depend on the 
buyer’s assessment of the uncertain future. In this respect, they 
are unlike the profits that arise from indivisibilities or from 
licences and patents, and for this reason we call them ‘pure’ 
profits, where ‘pun^’ means that they arc not economic rent. 
We may speak of tlicse profits as being the entrepreneur’s re- 
ward for ‘bearing’ uncertainty: the rewa*rd is positive (or higher 
than it otherwise wo^ld have been) because others arc unwilling 
to bear this uncertainty, in the same sense as the wage-rate at 
which a carpenter can sell his services is higher than it would 
have been had more workers been willing to acquire the skill of 
carpentry. These profits arc not a measure of the uncertainty 
that is borne by the entrepreneur that earn;? them. If they 
measure anything, they measure the uncertainty as it is seen by 
the entrepreneurs who refuse to ‘bear’ it — that is, as seen by 
those who arc deterred by it from entering the industry. These 
profits will accrue to an entrepreneur for as long as he continues 
in the industry: uncertainty and his attitude towards it bear no 
relation to the size of his profits, provided that the safety-margins 
which he uses are such as to promise a profit that will induce 
him to remain in the industry. If we want a measure of the un- 
certainty that an entrepreneur has borne, we may find it in the 
difference between his profit and his profits for a particular 
period of time, for the difference between what he expected to 

* That is, best guesses that are more often proved to have been correct by 
events. 
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earn and what he in fact did earn in that period will reflect the 
extent to which what he expected to happe^n did not happen. 

We may summarise the conclusions of this section briefly. 
When an industry is perfectly competitive — that is, when entry 
into it is perfectly free — each firm in it will be earning zero 
profits in the long-run. Indeed, an economist when contemplat- 
ing such an industry may well use the words of the Preacher, 
the son of David: ‘Then I looked on all the works that my hands 
had wrought, and on the labour that I had laboured to do: and, 
behold, alf was vanity and vexation of spirit, and there was no 
profit under the sun.’* Profits are absent in the state of perfect 
competition because each entrepreneur has equal opportunities 
and equal capacities to exploit them. The presence of profits in 
the long-run, therefore, means that different entrepreneurs are 
aware of different opportunities and that their abilities to ex- 
ploit the opportunities that arc open to them aYe different also. 
These differences may arise because {a) entrepreneurs already 
established in an industry may be protected by law or by (other) 
barriers that they themselves have created; [b) entrepreneurs 
already there may be ‘protected’ by ‘indivisibilities’ of plant and 
processes, and (c) entrepreneurs do not feel equally uncerlain 
about the future and are not equally willing to live in the pre- 
sence of uncertainty. These, then, are the ‘causes’ of profits in 
the^long-run. The profits tliat are explained by [a) and [b) are 
of the nature of economic rent; those explained by [c) are not 
economic rent and for that reason were called ‘pure’ profits. 
Finally, wc should note that tin strength with which any one of 
these causes operates may not be independent of the magnitude 
of each of the others: thus, the presence of legal and institutional 
barriers in the way of new entry may diminish uncertainty for 
the firms that are protected by them, and the presence of ‘in- 
divisibilities’ in an industry may incrc;ise uncertainty for those 
who contemplate entering it. 

* Ecclesiastes, Chapter II, Verse 1 1 . (Holy Bible, Authorised Version.) 
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Oligopoly and Bilateral Monopoly 


<)LIGOPOLY 

11 markets in which there arc a small number of sellers are 
/-^classified under the heading ‘oligopoly’. The adjective 
JL jL‘smair mhst be interpreted operationally: the number 
of sellers of a homogeneous or differentiated product must be 
such that each l^elieves that any change in his selling price and 
sales, or in the quality of his product, or in his advertising ex- 
penditure, or in any other variable whose value is under his 
control, is likely to evoke retaliation from most or all of the other 
sellers. When the number of sellers is small in this operational 
sense, we generally find that there is a small cardinal number of 
sellers — that is, not less than two and perhaps not more than 
twenty. It is for this reason that economists decide whether or 
not to classify any pfEirticular maVket as an oligopoly by counting 
the number of firms: this provides a recognisable, objective and 
measurable criterion for classification, whereas the awareness of 
mutual interdependence of sales, purchase, production and 
advertising plans is less easily established, for it is always a matter 
bf degree and frequently a matter of opinion. ^ 

In this section, we shall study a number of models of oligo- 
polistic markets. Each model explores the probable consequences 
of a particular assumption that is made by each oligopolist about 
his rivals’ reactions. The models are not listed in any simple 
logical order. The order in which they appear below is roughly 
one of increasing knowledge by each oligopolist about his rivals’ 
reactions. Since each oligopolist is the more likely to make a 
correct assumption about rivals’ behaviour — that is, an assump- 
tion that accurately describes their reactions as he acts on the 
basis of it — the greater is the degree of tacit or overt agreement 
between them, the order is also roughly one of increasing degrees 
of agreement or collusion. The greater the degree of collusion, 
however, the nearer might oligopoly approximate towards 
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simple monopoly, so that the order in which we list the models is 
very rougl^ly one of increasing profits for some or all of the 
firms. 

THE COURNOT MODEL* |I_ 

In this first model, we shall suppose that {a) there are only 
two independent! firms — that is, there exists the simplest ex- 
ample of oligopoly, namely, duopoly; {b) each produces and 
sells a product that is a perfect substitute for that of the other; 
[c) the product is perishable and cannot be stored, so that in 
each period the total output of it must all be sold; [d) theitJ are 
many knowledgeable buyers of the product; {e) each duopolist 
knows the market demand curve for the prodi^jct; (/) the two 
firms have identical cost curves, and to simplify the geometry 
we shall assume that for each duopolist the cost of production 
for each output is zero; {g) each duopolist makes an output plan 
at the beginning of each perK>d setting out the cjuantily of the 
product which he plans to produce during it, and once made, 
an output plan cannot be n'viscd; [h) neither sets a price for his 
output, but each accepts the price at which the total planned 
output can be sold, and {i) each duopolist seeks the maximum 
net revenue in each period. Lastly, wc sliall suppose that [j) 
while the duopolists are aware of the mutual interdependence 
of their output plans, ench is quite ignorant of the direction and 
magnitude of the revision in his rival’s plan that would be in- 
duced by any given change in his own; each, however, in mak- 
ing his own plan tnust make some assumption about his rivafs 
reactions, and we shall suppose that each duopolist assumes that 
irrespective of the output plan that he implements in any 
period i, his rival will maintain his output at the same level 
as in period t. 

Given assumptions [a] to (A) inclusive, wecanillustratetherange 
of profit possibilities that is open 10 each firm. In Diagram T02, 
the Z)Z)-curve shows the total quantity of the product that house- 
holds would plan to buy in each period at each price at which it 

♦ See Augustin Cournot, Recherches sur Us principes mathematiques de la iheorie des 
richesses, Paris, 1838. There is an English tianslation by N. T, Bacon, entitled: 
Researches into the Mathematical Principles of the Theory of Wealth, New Y ork, Macmillan, 
1897. 

f By ‘independent’ we mean that there is no kind of agreement or collusion be- 
tween them. 




might be sold. In Diagram 103, we measure the alternative out- 
puts that duopolist A might produce in each period on the 
horizontal axis, and on the vertical axis, we measure the output 
of his rival B. Any point that lies between these axes represents a 
particular combinajtion of the output of A and of B, Beside each 
point we can writ*e the profits that each duopolist would be 
earning when they arc producing the outputs which that point 
denotes. Thus, the point L denotes an output of OF per period 
by A and of 0 W per period by B, By transferring these outputs 
to the horizontal axis in Diagram 102, wc can discover the sell- 
ing price per unit: thus, OR is equal to OV arfd RS to OW, and 
the total output (OF plus OIF, or OS) can be sold at a price of 
OP per unit. Since we have assumed that each duopolist has 
zero costs of production, ^’s profits arc represented by the area 
ORTP^ and £’s profits by the area RSuT.^Zxi precisely the same 
way, we may obtain the profits that each of the duopolists would 
be earning were they producing the outputs denoted by any 
other point lying between the axes in Diagram 103. When this 
has been done for each point, we obtain a visual representation 
of the profit possibilities open to A and to B. We can order the 
profit possibilities that are open to either duopolist by drawing 
profit-indifference or iso-profit curves, each of which passes 
through all combinations of ^’s and jB’s output which promise 
A (or B) the same sum of profits per period. In Diagram 104, 
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the profit-indifference curves of^ and B arc drawn and we may 
easily explain the shape that we have given them. 

Let us take any va.'jje for B’% output, and, keeping this con- 
stant, examine what happens to ^’s profits as A’s output in- 
creases. In Diagram 103(a), DI\ is the market deniand curve 
for the product, and OC is B's output. The relationship between 
^’s output and the selling price of the product is shown by the 
range dD^ of the demand curve: since this curve is relatively 
elastic between d and E, A’s total receipts (which arc ako his 
profits since his costs of production are zero) will rise as his out- 
put per period increases from zero to CE; at prices lower than 
FE, the d£>i-curvc is relatively inelastic, so that as A increases 
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his output per period from CF^ his profits will continuously de- 
cline, reaching zero when his output is CD^, Next, let us take any 
value for A's output, and (‘xamine what happens to A's profits as 
the value of B's output rises. In Diagram 103(a), if wc suppose 
that OC represents A’s output, it is clear that A's profits will con- 
tinuously decline as B increases Jbis output from zero to for 
A's profits arc represented by the area bounded by OZ), OC, Cd 
and a horizontal line drawn at the selling price of the product, 
and as B's output rises the price of the product continuously 
falls so that this area bt'cornes progressively smaller. These two 
conditions — namely, that at any value for B's output, A's pro- 
fits will rise, reach a maximum and then decline as A's output is 
increased, and that at any value for ^ 4 's output, ^’s profits will 
continuously fall as B's output is increased — are both fulfilled 
by profit-indifference curves that are concave when viewed 
from the axis on which we measure T’s output. Lastly, we must 
explain why the maximum points of successive iso-profit curves 
of duopolist A lie progressively nearer to the axis on which we 
measure B’s output. If B is producing the output 0 W in Dia- 
gram 103, the alternative profits that A might earn by varying 
his output will lie on the line WX; if A seeks the maximum pro- 
fits per period, he will plan to produce the output at which this 
line is tangential to one of his iso-profit curves. Let us suppose 
that when B is producing 0 IV per period, ^’s profit-maximising 
output is OF — the output where the line IF^Tjust touches the 
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maximum point L of the profit-indifference curve la. If jB’s out- 
put were higher at per period, then*the output at which 
profits would be greatest would be OV^ — the output at 
which the line IViXi touches the maximum point Zj of the iso- 
profit curve 2 a. * 

The output OV^ is less than OF, and we can quite easily con- 
firm why this must be so from Diagram i 03 (i). When B is 
producing 0 ^’s profits will be at a maximum when A\ out- 

put is WG (*== OF), the output where the marginal revenue curve 
corresponding to the range dD^ of the marke t demand curve cuts 
^’s marginal cost curve; when i^’s output is A's profit- 

maxirnising output will be WJ1{ --OF3), the output where the 
marginal revenue curve corresponding to the range d^D^ of the 
demand curve cuts the horizontal axis which is marginal 
cost curve. Since in our example the market demand curve is a 
straight line, WG^\WD^, and is less 

than WD^ so that WJi{^OVT) must be less than WG{ — OV). 
The profit-maximising output of J will be lower, therefore, the 
higher is Z’s output per period: that is, the apices of A's iso- 
profit curves must lie prog»'<\ssivclv nearer the axis on which B's 
output is measured. The gendfal propcTties of fi’s iso-profit 
curves may be established in a precisely similar fashion. 

The assumption that A (or B) makes about B's (or J’s) reac- 
tion's when deciding what output to produce in the ensuing 
period can be illustrated in Diagram 104, wherein arc drawn the 
profit-indifference maps of .4 and Z. If assumes (see assump- 
tion (j), supra^ 321) that B will always maintain his out- 
put at its level of the previous pv;riod irrespective of the output 
which he {A) produces, then the profit-maxirnising output of A 
for each level of Z’s output will lie on the line MJV which passes 
through the maximuni points* of A' s iso-profit curves. Tlie line 
AfjVis called ^’s reaction curve, for it shf)ws us how A will react 
to any change in B's output. In Diagram 104, A's reaction 
curve is a straight line because we have assumed that the market 
demand curve is a straight line and that ^’s marginal costs of 
production are constant (at zero). The output OM is the ‘mono- 
poly’ output, for it is that which A would plan to produce if if’s 
output were zero — that is, if A were the sole producer and 

♦ By the ‘maximum point’ of any one of ^4’s iso-profit curves, we mean the point 
furthest from the horizontal axis on which output is measured. 
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seller of the product. The output ON is that which B would 
have to produce to ihduce A to choose a zero output. We can 
see from Diagram 103(a) that ON must be the output at which 
price and marginal cost are equal, and since this is the output 
that would be o^ered for sale in each period had the product 
been produced under conditions of pure competition — that is, by 
many firms each of which had zero costs of production — we shall 
call it the ‘competitive’ output. Since A and B arc in all respects 
identical, OM will be equal to OR and OW will be eqa^ial to OS. 

If each duopolist seeks the maximum profit per period and if 
each assumes that his rival’s output will be maintained at its 
level of the previous period irrespective of the output which he 
now produces, then they will ultimately be producing the out- 
puts denoted by the point I at which the two reaction curves 
intersect one another — that is, A and B will be producing Oa^ 
and Obn respectively. This necessarily follows from our assump- 
tions {a) to {j) above. We can trace the path by which the 
equilibrium denoted by / is reached by supposing that A is 
initially a monopolist and that a competitor B suddenly and un- 
expectedly appears at the beginning pf period i. In period o, 
i 4 ’s output is OM in Diagrami 105, where the reaction curves 
appear uncluttered by the profit-indifference maps. The new 
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firnij assuming that A will continue to produce OM in period i , 

plans to produce Oij; assuming that he will have no rival, 
plans to produce OM, The combination of outputs that will 
actually be produced in period i is denoted by the point i on 
i?’s reaction curve. In period 2, B will plan trf produce Ob^y for 
that is the output that promises him the maximum profits if A 
produces 0 My and he assumes that A will produce OAf; A will 
plan to produce Oflg since he assumes that B will maintain his 
output at 'Obi, period 2, the total output of the product will 
be 0^2 Obi — that is, that denoted by the point 2 on 
reaction curve. In period 3, if each diiopolist continues to take 
the output of his rival in the previous period as a datum, A and 
B will produce 0^2 and Ob^ respectively. It is clear from the 
diagram that these adjustments will continue until A and B are 
producing Oun and Ob^, respectively. 

The Cournot model is analytically atlractivc’^because it yields 
a unique and stable equilibrium for each duopolist. This equili- 
brium is denoted by the point / in Diagram 105 where the two 
reaction curves intersect one another. The nature of this equili- 
brium is largely deternfined by assumption {j ) and its precise 
content is mainly explained by assumptions (a) to (i). If we 
maintain the former assumption and if we vary the latter as- 
sumptions within the general framework of an oligopolistic mar- 
ket, we still get a single equilibrium, provided that the output 
which each oligopolist would produce if each of his rivals was 
producing nothing is less than the outputs which they would 
have to be producing to induce him to produce nothing — that 
is, provided that the output OM (or OR) in Diagram 105 is less 
than OS (or OjV). Assumption {j) stated that each duopolist 
supposes that irrespective of the output plan which he may de- 
cide to implement in the current period, his rival will maintain 
his output at the same level as in the previous period. In other 
words, each duopolist behaves a.- if a change in his own output 
will not cause a change in the output of his rival: thus, in Dia- 
gram 105, A assumes that if he reduces his output from OM (its 
level in period i) to 0^2 (its level for period 2) B will continue 
to produce Obi. When an oligopolist acts on this kind of assump- 
tion about rivals’ behaviour, we shall say (following Frisch)* 

• Ragnar Frisch, Monopoly — Polypoly — The Concept of Force in the Economy, 
(Translated by W. Beckerman. International Economic Papers, Number i.) 



328 Price Theory 

that he behaves autoi\omously. We have shown that an equili- 
brium will be reached if each oligopolist continues to act 
autonomously; we shall now examine the likelihood of their 
continuing to do so. 

It is clear from^Diagram 105 that the assumption which each 
duopolist makes about his rival’s reaction is not being confirmed 
by events. Thus, in period i, A expects B to produce zero, but 
B actually produces 0 b^\ in period 2, B expects A to produce 
OM^ but A actually produces Oa^'^ in period 3, A expects B to 
produce OAi, but B actually produces OA3, and so on. We would 
therefore expect each duopolist to observe that changes in his 
own output are followed by changes in the opposite direction in 
the output of his rival. Whether or not he attributes a causal role 
to changes in his own output will depend on the length (in 
terms of calendar time) of each production period, and on the 
general stability of the market environment. If the production 
period is relatively long, he may not relate a current change in 
his rival’s output to a change in his own output that occurred 
some considerable time ago; if demand and cost conditions vary 
appreciably from one period to another; he may ignore, because 
he cannot isolate or measure, the effect on his rival’s output of 
changes in his own.^lf the production period is relatively short 
and the market environment relatively stable, each duopolist is 
likely to cease behaving autonomously and to seek some alter- 
native and more ‘correct’ hypothesis about his rival’s behaviour. 
Each duopolist might assume, for example, th;it changes in his ^ 
rival’s output arc functionally related to changes in his own: 
thus, to take the simplest example, A might suppose that if he 
reduces his output from any level by 10 per cent, B will raise his 
output by 5 per cent. When AorB acts on this kind of assump- 
tion, he is said to act conjecturally,'^ If each duopolist acts con- 
jecturally, then reaction curves can be drawn, and their point 
of intersection (or one of their points of intersection) may denote 
a position of stable equilibrium. This equilibrium, however, is 
no more likely to be attained in practice than that denoted by / 
in Diagram 105: if the reaction curves do not coincide with one 
another, then each duopolist will observe that his conjectures 
are not being fulfilled by his rival’s actual behaviour, and each 
is therefore likely to seek some more ‘correct’ hypothesis about 

* See R. Frisch, op, ciL 
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his rival’s reactions. We shall explore further the nature and 
consequences of conjectural behaviour .in the model which 
follows. 

It is unlikely, therefore, that we shall ever find an actual 
oligopolistic market that is accurately described by the simple 
Cournot model wherein eaeh oligopolist acts autonomously and 
output is the sole ‘parameter of action’.* In this sense, the model 
is not ‘useful’. It is useful, however, in the sense that it illustrates 
the distinguishing feature of an oligopolistic market, namely, the 
fact of mutual interdependence. During the progress (which we 
described on pages 326-7 above) towards the equilibrium de- 
noted by / in Diagram 1 05, it is clear that a (Jiange in S’s output 
causes A to change his output, and that reaction causes a 
further change in /)”s output, and so on. We make this mutual 
interdependence clearer to us by making our duopolists un- 
aware of it or so bemused by it that each of them ignores it when 
choosing his plans. The main justification for tfie assumption of 
autonomous behaviour is, then, the pedagogic usefulness of the 
model that is based on it. The Cournot model with output as the 
parameter of action suffices for this purpose. Wc shall not, there- 
fore, examine the Bertrand model, f in which each oligopolist 
acts autonomously and price is the action parameter, nor shall 
we consider models of autonomous bchavitnjr in which the 
oligopolists produce differentiated j)roducts and in which pro- 
duct quality or advertising expenditure is tlie parameter of 
action. 

li^ADERSHIP MODELS 

We shall consider three leadership models, and a definition of 
leadership will emerge from the first of them. In our first model, 
wc shall maintain the assumptions {a) to [i) inclusive, which wc 
listed on page 321 above, and alter only assumption (J).In 
its stead, wc shall suppose (i) that A cxmjectures that B will 

♦ The term ‘parameter uf action’ wai> lirst used by Frisch in the article nieiitioned 
in the footnote to page 327. An action parameter means any \ ariable whose value 
lies within a firm’s control. Thus, tlie sole parameter of at non for a firm that 
operates under conditic^ns ol pure competition is the quantity of its output; the 
parameter of action for a monopolistic competitor is price or output, or product 
quality, or advertising expenditure. 

t See Joseph Bertrand, Review of Cournot’s Recherches ... in journal des Savants ^ 
September 1883. For a fuller consideration of the Cournot and Bertrand models, 
see William Fellner, Competition Among tlie FeWy New \ ork, 
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accept A*s output as a datum when he (B) is making an output 
plan, and (2) that J?, actually behaves in this way — that is, 
acts autonomously. Given assumptions (a) to (i) inclusive, we 
can, as before, draw the profit-indifFcrence curves of each duo- 
polist. Some of these are drawn in Diagram 1 06, Our assump- 
tion that A knows that B will act autonomously means that A 
knows 5 ’s Cournot reaction function, which is shown by the 
line RS, This line shows us (and A) the output which B would 
plan to produce (and actually does produce) in each period at 
each level of ^’s output. The points at which this line cuts 
A’s profit-indifference curves show the alternative profits per 
period that arc open to A while B behaves in this way. Of these, 
A will choose that denoted by the point where /i’s reaction 
curve just touches one of his (J^s) profit-indifference curves: 
will promise A the maximum profits per period, for any point 
either to tlic right or to the left of it on RS lies on a lower* iso- 
profit curve. A will therefore plan to produce an output of Oa^ 
per period, and B will produce 0 ^, per period. In this model, A 
is the ‘output-leader’ and B the ‘output-follower’: A leads in that 
he chooses the output which he will produce in the light of his 



Lower in terms of profit, but ‘higher’ in terms of position on the diagram. 
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(correct) conjectures about reactions; B follows in that he 
accepts any output that A might produce as a datum. In the 
leadership model, the leader has no reaction curve, for he 
chooses that point on the follower’s reaction curve which pro- 
mises him the greatest profits. There is, thcrc/ore, no ‘path’ by 
which the leadership equilibrium will be reached, for the point 
La will be established immediately by A, When A acts (and is 
allowed by B to act) as the ouiput-lcader, his profits will be 
higher and lower than they would have been had both A and 
B acted autonomously. In Diagram 106, the dotted line MN 
shows ^’s reaction curve when he acts autonomously. The point 
/, at which the two reaction curves intcrs(*ct one another, lies 
above La in J’s profit-indifference maj) and below in iJ’s in- 
difference map: that is, A will prefer to /, and B will prefer I 
to La^ 

If the leadership equilibrium is to be mainl&ined over a suc- 
cession of periods, then A must be willing to accept /i’s present 
pattern of reaction as shown by the curve RS\ and B must re- 
main ignorant of the fact that A knows liis (/fs) reaction curve. 
It is clear from Diagran) ro6 that A would earn larger profits per 
period if he could force B on tf> a reaction curve that lay below 
RS and so touched a higher* iso-profit ( urve of /I; and by 
threat and rumour, might try to persuade B to react along such 
a curve. H' B suspects that A is aware that h(‘ {B) is acting auto- 
nomously, B may attciiipt to convince A that ho will react along 
a curve that lies above RS and in such a position that the point 
La which A wilTchoose on it 1 ’ "s on a lower indifference curve 
for A and on a higher profit-inrhlfercncc curve for B. It is likely, 
therefore, that even in this simple leadership model, each duo- 
polist will seek to alter to his own advantage the assumption 
which he thinks his rival is making about his reactions. 

In our second model, we shall suppose that each duopolist is 
striving after leadership. We d.'all continue to make assump- 
tions [a) to (i) which we listed on page 321 above. In addi- 
tion, we shall suppose tliat each duopolist assumes that his rival 
will act autonomously. The probable consequences of these as- 
sumptions are illustrated in Diagram 107. We shall suppose that 

* The adjectives ‘higher’ and ‘lower’ when applied in this and later paragraphs 
to an indifference curve refer to the value of the profits which it represents and not 
to its position in the diagram. 




A has been a monopolist and that B suddenly and unexpectedly 
appears to comjDctc with him. No modus vivendi has yet been 
reached, and each is laying his pli^ns for period i, the first period 
of their co-existenc(‘.On our assumptions, A believes that B will 
react along RS, so that he (A) will plan to produce Our in period i , 
expecting B to produce Obi; ^ assumes that A will react along 
MN, so he {B) plans to produce expecting A to produce 
Oai, In period i, therefore, the total output of the commodity 
will be Odr plus Oi,., or that denoted by the point G. Since G lies 
on a lower iso-profit curve in map than and in i?’s map 
than Zb, the profits which each duopolist earns in period i will 
be much less than what he expected to earn. In this way, each 
duopolist will discover that his rival is not behaving as he ex- 
pected him to behave. During the periods which follow, each 
will seek some more ‘correct’ conjecture about his rival’s reac- 
tions: he may do this by observing how his rival’s output re- 
sponds to experimental variations in his own; or he may try 
to force his rival to react along some reaction function that he 
prefers. 

We see, then, that when each duopolist aspires to leadership, 
the hypothesis that each makes about his rival’s behaviour will 
be proved wrong as soon as it is tested, and the assumptions by 
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which the model was defined do not help us to identify what 
new hypothesis each duopolist will choose. 

This kind of model nevertheless helps us, for it can be used to 
illustrate the prelude to bargaining or collusion. Let us, for the 
sake of variety, take another member of the same family of 
models.* Let us suppose that {a) there are onlf two independent 
firms; {b) each produces and sells a product that is a close, but 
not a perfect, substitute for that of the other; (c) the product of 
each duopolist is perishable, so that in each period all that is pro- 
duced must be sold; [d] there are many knowledgeable buyers 
of each firm’s product; (e) the parameter of action is product 
quahty, and this is measured by the weight (in milligrammes) 
of their respective products; {f) each duopolist knows the pro- 
fits that he would earn for all values of his own and his rival’s 
action parameter; (^) prices and advertising expenditures are 
data, and {h) each duopolist seeks the maximum profits per 
period. Given these assumptions, the profit-indiliercnce map of 
each duopolist can be drawn. The iso-profit curves of A (and 
of jB) will be as shown in Diagram 108, because (i ) at any given 
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weight per unit of i4’s product, A^s profits will decline as the 
weight of i 5 ’s product per unit is increased; (2) at any given 
weight per unit of 5 ’s product, as the weight per unit of ^’s pro- 
duct rises, ^’s profits will rise for a while and then decline as 
the costs of producing the heavier product begin to outstrip the 
rise in the dcmafxd for it; and (3) the weight per unit of ^’s 
product that promises him the maximum profits will be the 
greater, the greater is the weight per unit of^’s product. 

Let us now suppose that A and B have agreed to meet to fix 
the weights of their respective products. For brevity’s sake, we 
shall call the weight of ^’s product per unit, a:, and the weight 
per unit of 5 ’s product, y. Neither duopolist will accept any 
combination of values for x and y that promises him profits 
which are less than those that he believes he could earn by act- 
ing independently of his rival. The maximum profits that A (or 
B) might expect to earn if no agreement is reached may be de- 
termined as follows. The profit-indiflerence map of A is drawn 
in Diagram 109(a), When there is no agreement, we shall sup- 
pose (taking the simplest case) that A believes that B will act 
autonomously — that is, that A assumes that B will react to 
changes in his (y 4 ’s) parameter along /?«V, which is i?’s Cournot 
reaction curve when product-qdality is the action parameter. 
A will therefore plaii to fix the weight of his product at be- 
lieving that B will choose Oy^^ and A will expect to earn the 
profits denoted by the iso-profit curve on which lies if no 
agreement is reached. Similarly, we shall suppose that B acts 
conjccturally — that he believes that A will react along MN in 
Diagram 109(6) : if no agreement is concluded, B will expect to 
earn the profits denoted by that one of his iso-profit curves on 
which lies L^, The figures in Diagrams 109(a) and 109(6) arc 
superimposed on one another in Diagram no. Any combination 
of values for x andjv that is likely to emerge from the negotiations 
must lie within the shaded area, which is enclosed by the iso- 
profit curves of A and B on which lie and respectively, for 
any point within this area lies on a higher iso-profit curve for 
each duopolist. A will not accept any combination of values for 
X andj; such as that denoted by for since F lies on a lower one 
of his profit-indifference curves than it promises him profits 
which are less than those which he feels he can command by 
independent action. Similarly, B would not accept any combi- 
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nation of values for x and su»,h as that denoted by G. Of the 
values for x and y that lie within the shaded area, some are more 
likely to be agr eed upon than others: thus, if the negotiators be- 
gin by considering the values denoted by J, they are likely to dis- 
cover that each duopolist could earn higher profits by accepting 
higher values for x andj, for by moving north-eastwards from J 
they will reach a higher iso-profu curve for each of them; simi- 
larly, if they are initially contemplating the values denoted by 
K, they arc likely to discover that each duopolist could reach a 
higher iso-profit curve by moving south-westwards from K. It 
would seem, then, that if the two firms are roughly similar in 
size, resources and in the personalities of those who control them, 
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the values of x and j that tliey will agree upon will lie near the 
centre of the area of negotiation.* 

A model in which each duopolist acts conjccturally may, there- 
fore, help us to illustrate the limits withfn which bargaining may 
take place. If the dijppolists accept the area of negotiation, then 
the hypothesis which each makes about his rival’s behaviour 
may not be tested. The negotiations may break down if either 
duopolist questions the bargaining range (as shown by the 
shaded area in Diagram i lo) ; if they do, then each must seek a 
new hypothesis about his rival’s behaviour and reactions, for 
the old one will have been proved untenable by events. If either 
duopolist suspects the kind of conjecture that his rival is making 
about his reactions, he may attempt to alter it, for each will 
gain if he succeeds in lowering the bargaining limit of the other. 
It can be seen from Diagram no that when the iso-profit maps 
arc given, the size of the area of negotiation (and therefore the 
extent of the increase in profits that agreement might promise to 
either participant) depends on the position of JtS an^ MJV. If A 
suspects that B expects him to react along AfJV*, it will clearly be 
to k’s advantage to persuade B that he {A) will react along a 

* If the profit-indifTerence curves on which lie and do not overlap when 
superimposed on one another, then neither duopolist will be willing to negotiate, 
for each will believQ that he can earn higher profits by independent action. 
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curve that lies to the right of MN\ similarly, it will be to 5’s 
advantage to convince A that his {B\) reaction curve lies above 
RS. In that way, A (or B) might hope to convince B (or A) that 
he would earn lower profits if no agreement is reached. 

Our third and last leadership model is one in which there is 
price-leadership. There is price-leadership when ‘the price at 
which most of the firms in an industry offer to sell is determined 
by adopting the price announced by one of their number’.* 
In this model, we shall take the simplest example: we shall sup- 
pose that (fl) there are two independent firms; (b) each produces 
a product that is a perfect substitute for that the other; (c) the 
product is perishable so tliat in each period the output of each 
duopolist must all be sold; {d) there are many knowledgeable 
buyers of the product; {e) each duopolist knows the market de- 
mand curve for the product; (/) each seeks the maximum pro- 
fits in each period; and (g) A assumes that B wifi always charge 
the same price as that which he (A) fixes, and B actually be- 
haves in this ^ay. Given these assumptions, we can illustrate 
the choice of a price by /i, the price-leader. In Diagram iii(b), 
DD is the total demand curve for the product, and MC\ and 
AVCf, arc the marginal and aV(Tagc variable cost curves re- 
spectively of B, the price-follower; in Diagram 1 1 1 (fl), MCa and 
AVCa are the marginal and average variable cost curves respec- 
tively of A, the pricc-h'ader. At each price which A fixes, B will 
offer for sale the quantn/ that promises him the greatest profits, 
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and the amount by which the total quantity of the product that 
is demanded at that {^ricc exceeds B's sales will be available for 
A. If A fixes the price at OC per unit, B will produce and sell CH 
per period — the output at which his marginal cost of produc- 
tion is equal to at this price, B will be supplying all that 
buyers wish to buy, so that ^’s sales will be zero. The point C in 
Diagram will therefore be one point on ^’s ‘conjectural 

demand or sales curve’. If ^ fix<s,s the price at 07), B will offer 
7) Af per period, and MJ in Diagram iii(.t7)) will be 

available for A\\f A were to fix a price of OE per unit, B would 
offer TlW, and NK ( Diagram 1 1 1 (^)) would be left to 

A. At prices below OE, the whole of the market demand will be 
open to A, The curve in Diagram then, shows the 

quantity that the leader expects to be able to sell at each price. 
The leader will fix the price at the level which promises him the 
greatest profits — that is, at OP, where (the marginal re- 
venue curve corresponding to CCI 2 ) jMCa- By charging OP 
per unit, and satisfying the residual demand of P'^ per pc'riod, 
the price-leader is maximising his profits within the limits set by 
the follower’s behaviour. 

We may develop variants of tkis model of price-lead ersliip by 
increasing the number of oligopolists, by introducing differen- 
tiated products, and by positing other relationships between the 
leader’s and the followers’ cost curves than that shown in Dia- 
gram 1 1 1. These variants, however, add less to the economics of 
leadership than they do to its geometry. Price-leadership in 
some form* is common in actual oligopolistic markets. '[* It is 
probable that when it occurs it is based on some kind of agree- 
ment. It may be a result of tacit or implicit agreement: if there 
is one large firm, and several small firms, in an oligopolistic 
industry, the latter will be malleable to tht? wishes of the former, 
for they have little ability to inflict losses on the dominant firm 
and less capacity to bear the losses which it might inflict on 
them. The dominant firm need not consult with the smaller 
firms in order to establish its leadership: it need merely punish 
them if they do not accept it. If it forces its rivals to act as price- 
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followers, we must presume that that is the kind of reaction that 
is most profitable for the leader. If the oligopolists are more or 
less of the satne size, then the agreement on which leadership is 
based is likely to rest on firmer foundations than tacit accept- 
arice. 

/THE KINKED OLIGOPOLY DEMAND CURVE 

In this model, we shall suppose that {a) there are several 
firms in an oligopolistic industry; ib) each produces a product 
that is a close substitute for that of t^ach other firm; (c) product 
cjualitics are constant, advertising expenditures arc zero, and 
some relationship between the prices of the diflerentiated pro- 
ducts has already been established and is now obtaining; 
{d) each oligopolist believes that if he lowers the price of his pro- 
duct, his rivals will lower the prices of their products pari passu, 
and that if he raises his price, they will maintain their prices at 
their existing levels. Given these assumptions, each oligopolist 
will believe tljat the relationship between his price and his 
sales will be similar to that shown by the curve dPD in Diagram 
1 12:* if he were to raise his price above MP, het would expect 
his sales to foil off markedly, for his product would become rela- 
tively dearer; if he were to lower his price below AlP, he would 
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expect no appreciable increase in his sales, for his product would 
be prevented from becoming relatively cheaper by the price 
reductions of his riva*Is. We shall call dPD the oligopolist’s ‘con- 
jectural demand or sales curve’, for it shows the relationship 
between his price and his sales given his conjecture about the 
reactions of his fivals. The position of this curve is defined by 
the location of P, and the co-ordinates of P are AfP, the price 
at which the oligopolist now happens to be selling his product, 
and OM^ the quantity of it that he is currently selling in each 
period. The price MP is a datum , and not a quaesiti^ , for this 
model. An oligopolist is more likely to make assumption (rf) 
above, if the price MP has been fixed by some informal agree- 
ment or by a rival who is accepted as the price-leader; in these 
circumstances, the assumption will reflect each oligopolist’s 
assessment of the penalties that his rivals will inflict on him if he 
tries to act independently. If the price MP is a result of an ex- 
plicit agreement, we are unlikely to find a kinked demand curve 
for the individual oligopolist, for there will proba|^ly be specified 
and known penalties for deviating from it. 

The price il/P, however fixed, is not necessarily inconsistent 
with the maximisation of profits. In Diagram 113, MC is the 
oligopolist’s marginal cost cur\^, and MR is the marginal re- 
venue curve corresf)onding to dPD\ since the former cuts the 
latter vertically below P, the price MP is that which promises 
the greatest profits per period. With given marginal costs of pro- 
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duction, MP is the more likely to be the profit-maximising price, 
the longer i's' the vertical portion of the marginal revenue curve. 
The length of the ‘discontinuity’ depends on the relative elasti- 
cities of demand at P of the curv^es dP and PD. This can be easily 
confirmed: we know (see supra ^ page 285) that iharginal revenue 
at MP is equal to MP{i - jje); it follows that the greater is the 
elasticity at P on dP, and the less is the elasticity at P on PD, the 
greater will be the differences between the two marginal re- 
venues, and the greater therefore will be tlic length of the dis- 
continuity. The elasticity of dP will reflect the degree to which 
the oligopolist’s product can be substituted for that of his rivals; 
in the extreme case, if the oligopolists’ products are homogeneous 
it will be perfectly elastic. The elasticity of PD will reflect the 
elasticity at each price of the ‘demand’ for the class of product 
that the oligopolists are producing. 

While the hypothesis about rivals’ reactions that gives us the 
kinked deman^ curve does not explain why the price is at its 
present level, it docs explain why the price might remain stable 
at that level as time passes. If the demand for the product of 
oligopolist A (who makes this hypothesis) rises, he will become 
aware of it by an increase in his*salcs. Since the assumption that 
he makes about the probable reactions of his rivals is in no way 
dependent on the level of his sales, an increase in demand will 
not, per se, induce him to seek an alternative hypothesis: that is, 
A will interpret a rise in the demand for his product as a right- 
ward shift of the, dPD-curve to d^PD^ in Diagram 113!^ This 
maintenafice of the price at MP : n the face of a rise in demand is 
not necessarily inconsistent witn the maximisation of profits. 
In Diagram 113, we have assumed that the dPD and dJ^Dx-‘ 
curves are iso-eiastic, and the marginal cost curve MC cuts the 
marginal revenue curve {MR-i) corresponding to the new de- 
mand curve within the discontinuity, so that M^P ( = MP) con- 
tinues to b^.the price at which oligopolist’s profits will be 
maximised. Smilarly, it can be shown that the profits of oligo- 
polist A may ^till be greatest at the price MP, even after his 
costs of production have risen. Thus, in Diagram 114? the mar- 
ginal cost curve rises from MC to MC^, since MCi cuts the 
marginal revenue curve corresponding to dPD within the discon- 
tinuity, his profits in the new cost conditions will be maximised 
by keeping his price at MP, If the increases in demand and costs 
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are not confined to a single oligopolist but alFcct all firms pro- 
ducing that class of product, then it is likely that a new informal 
agreement will be made or that the price-leade/ will cidjust his 
price; if all the oligopolists are affected by the increases in de- 
mand and costs, we would expect th(‘ price of their products to 
rise. ^ 

COLLUSIVE OLIGOPOLY* 

In the simple Cournot model, and in the models in which 
each firm aspired to leadership, there was no agreement what- 
soever between the oligopolists. In the models in which one firm 
was accepted as the price- or output-leader, there was agreement 
between the oligopolists on the method by which the value(s) of 
the action parametcr(s) should be fixed. In the kinked demand 
curve model, we supposed that the firms had already agreed 
upon a set of values for the prices of their products, and we ex- 
plored one way in which these values might be maintained. In 
this, the last section on oligopoly, we shall discuss the economics 
of agreements between the firms in an oligopolistic industry. 
We shall first suppose that the oligopolists have agreed to ex- 
tract the maximum maximorum of profits per period from the 
market (s) for their product (s), and we shall illustrate the choice 
of values for the variables under their control which promises to 
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achieve this aim. We shall then examine how and why they may 
be prevented from achieving this objective or deterred from 
pursuing it. 

. Initially, we shall suppose that {a) there arc only two firms in 
the oligopolistic industry; {b) each produces apd sells a product 
that is a perfect substitute for that of the other; {c) the product is 
perishable; {d) there are many knowledgeable buyers of the 
product; {e) each knows the market demand for the product; 
{f) the tv/o firms have different cost curves; {g) each firm has 
the same expectations about the prices and productivities of the 
productive services which they use; (h) the price of the product 
is the sole parameter of action of eacli linn; and (/) they arc con- 
templating whether or not to agrf‘c upon a value for the price 
that will promise the maximum inaximorum of profits per period to 
both of them jointly. The choice of this price, and its implica- 
tions, are illustrated in Diagram 1 15. The avenigc and marginal 
costs of production of duopolist A are sliown by AC^ and MC\ 
respectively iii figure (i); ACi, and in figure (2) show die 
average and marginal costs resp(‘ctively of tlie />/)-curve in‘ 
figure (3) is the market demand ( urve for die product. When A 
and B are jointly earning tlie naximum maximorum of profits per 
period from the production of the product in their respective 
plants and its sale in their common market, they will together 
be producing the output at which marginal cost and marginal 
revenue arc equal to on : another (for that is merely another way 
of saying that profits are being maximised), and this total out- 
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put will be distributed between their respective factories in such 
a way that the last uftit produced by each adds the same sum to 
the costs of production of each, for if that is not so then the sum 
of their total costs can be lowered by transferring output from A 
to 5, or vice verRa. 

In Diagram 115, we can discover geometrically the price of 
the product and the outputs of A and B at which these condi- 
tions will be fulfilled. The MCab^'Cnxvt in figure (3) is obtained 
by adding together laterally the MC^- and AfC^-curves: thus, 
if OC is the marginal cost of the 0 Af^-th unit in ^’s plant and of 
the OAf^-th unit in J5's, the co-ordinates of the corresponding 
point on the AfC^b-curve will be OC and 0 Af^ plus OM^ ( ~ OM). 
This AfCa,, -curve shows the minimum addition to total costs 
that will be incurred by producing the last unit of any output, 
and this illustrates the second condition mentioned above. The 
first condition is fulfilled when the total output of the product is 
OM per period and its price OP per unit, for at that output and 
price marginal revenue and the (minimum) addfdon to costs of 
production from producing the OAI-th unit arc the same. The 
duopolists will therefore plan to sell 0 Af units of their product at 
a price of OP per unit, and A will produce OM^ and J?, OM^ per 
period.* The outpift OAl and the price OP are the ‘monopoly’ 
output and price respectively: that is, they arc those that would 
be produced and charged respectively were A and B to merge 
together to form a single firm that operated two plants in which 
the costs of production were as shown in figures (i) and (2) in 
Diagram 1 15, For brevity’s sake, we shall herc^after say that the 
price OP and the output OM (distributed between A and B in 
the proportion 0 M„ : OMj,) define the ‘monopoly’ solution. 

The maximisation of their joint profits requires that A and B 
produce OM^ and OM^, per period respectively. This distribu- 
tion of the ‘monopoly’ output OAf implies a distribution of pro- 
fits: A may expect to earn profits oiLMNP per period and B of 
RSTP per period. The sum of LMNP and RSTP will be greater 
than the sum of the profits that A and B would earn with any 
distribution of output between them at any price other than OP, 
or with any other distribution of the output 0 Af between them 
at the price OP, While the ‘monopoly’ solution promises the 

♦ Since the MC^j^-curve was obtained by adding together the outputs of A and B 
at each level of marginal cost, plus OM^ must together be equal to OM, 



Oligopoly and Bilateral Monopoly 345 

maximum joint profits to A and B, however, either might feel 
that he could command a larger profit* by .acting independently 
of his rival. Thus, A might believe that, in the absence of any 
agreement, reactions to changes in his (/I’s) parametcr(s) 
will promise him profits per period greater than LMNP. In 
these circumstances, A will not accept the distAbution of output 
which the monopoly solution dictates unless some device is 
found for divorcing the profits whicli he receives during the 
period from the profits which he earns w hen producing his share 
of the monopoly output. Many such dcwiccs are possible: for 
example, A and B might ])ay the profits w^hitdi they earn, when 
producing outputs of and OM., respectively and selling 
them at a price of OP per unit, into a central pool or fund from 
which each then receives a sum which is not less than that which 
he believes (and wdiich his rival agrees) he could earn by acting 
independently. A pooling agreement of diis kind will always 
make it possiljle for A and B to maximise their joint profits, pro- 
vided that the sum of the profits w^hich they bcli(we they can 
earn by independent action do('s not exceed the monopoly pro-, 
fits.f If the sum of the profits which each believes he can earn 
by acting independently of his rival exceeds tlie monopoly pro- 
fits, then no agreement is possible, for the expectations of A and 
B are inconsistent w^ith one anolher.J In the ensuing periods, 
each duopolist will test his hypothesis about his rival’s behaviour, 
and as its incorrectness becom(\s manifest wall be forced to revise 
it. When the sum of the profits that each expects to earn if there 
is no agreement ,again falls short of the monopoly profits, then 
the ‘monopoly’ solution will agcuii appear attractive. 

Thus far we have confined our analysis to the model defined 
on page 343 above. We have so far assumed that the duo- 
polists have different costs of production in producing the same 
product and that they have identical expectations about the 
behaviour of the demand for their product and the supplies of 
the productive services they emp:. w during the period that lies 

* That is, profits which are larger than the share of the ‘monopoly’ profits which 
he would earn when producing his share of the monopoly output. 

t This proposition can be interpreted in terms of Diagram i lo. If the sum of die 
profits which A expects to earn at Ljj and which B expects to earn at falls short 
of the monopoly profits, there will be an overlap area bclv ecn the iso-profit curves 

on which lie and Ly respectively. . . , r it 

t In this case, in terms of Diagram i lo, the iso-profit curves on which and 
lie will not overlap with one another. 
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ahead. The emergence of a unique and agreed ‘monopoly’ solu- 
tion depends on this, latter assumption. If A believes that the 
demand for the product will rise and that the prices of the pro- 
ductive services will fall, and if B expects demand to fall and 
costs to rise, then A will expect the monopoly profits (and his 
share of them) tot)e relatively large and B will expect them to be 
relatively small. In these circumstances, ignoring the possibility 
that either A or B might deem unacceptable his (earned) share 
of his estimate of the monopoly profits, there is little likelihood 
of agreement between them. Agreement may become the more 
likely as the gap between their expectations narrows as events 
confirm the estimates of ^ (or B), and thus lead B (or A) to re- 
vise his estimates of the future behaviour of demand and costs. 

Our analysis and the conclusions it yields require little modi- 
fication if the model is extended to rcficcl more accurately actual 
oligopolistic markets. Let us now suppose [inter alia) that (^z) 
there arc several firms in the oligopolistic industry; [b) each 
produces and sells a product that is a close substit^ite for that of 
^each other; (r) each has th(^ same expectations about the be- 
haviour of the ‘demand’ for the product-group that they are 
producing and of the supplies of the productive services that 
they are using, and (^d) they are considering the implications of 
an agreement that would promise the maximum maximorum of 
profits per period to all of them jointly. In this model, each firm 
will have many parameters of action: the present and future 
profits of firm A^ for example, will depend on the relative values 
that he attaches to the price of his product, its quality, his tech- 
niques of production, and his advertising expenditure, and to 
his expenditure on the search for new variants of the product, 
new methods of production, and new kinds and avenues of ad- 
vertisement. There will still exist a ‘mon9poly’ solution, how- 
ever, in this more complex model, for there will be some set of 
values for the parameters of action of the oligopolists which 
promises them jointly the maximum maximorum of profits. As be- 
fore, each firm might consider unsatisfactory the profits that it 
might expect to earn when its parameters had the values dic- 
tated by the ‘monopoly’ solution, and the chances of this hap- 
pening become the greater the larger is the number of firms in 
the oligopolistic industry and the larger is the number of vari- 
ables whose valfies lie within the control of each of them. In this, 
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as in the simple model, a pooling agreement will still make pos- 
sible the nxaximisation of the joint profits, provided that the sum 
of the minimum profits that each firm would demand from the 
pool is not greater than the ‘monopoly’ profits. When the para- 
meters include research and development, ^nd variations in 
product-quality and advertisement, however, it is probable th it 
the sum of the expected profits from independent action will ex- 
ceed the monopoly profits: for competition via variables other 
than price requires more skill* (and perhaps more iuck’) than 
competition through price, and each firm may tend to over- 
estimate its proficiency in non-price comp(‘tition and the good 
fortune that it expects to attend its efforts in that direction. If 
the oligopolists have different (“xpectatioiis about the future be- 
haviour of demand and costs, e ach will have' his own notion of 
what constitutes the monopoly solution, and some alternative 
though less profitable agreement must lie souglit 

We may conclude, then, that while the ‘monopoly’ solution 
promises the maximum maximonim of pj ofits to the firms in an 
oligopolistic industry, il may not be leaclied for any one of 
three reasons: (a) because the oligopolisls have diilerent expec- 
tations about the future behayiour of demand and cf)sts, and 
therefore about 'what constitutes tlie ‘monopoly' solution; 
{b) because, while agreeing upon the monopoly solution, the sum 
of the profits that tliey cxi)ect from indep(mdcnt a< tion exceeds 
the expected ‘nionopc! ^ ’ pr<ifits; and (c) because, in th(' absence 
of reasons (a) and (b) above, the oligopolisls will not accept (or 
are prevented from accc'ptinc:^ the pooling agreement which 
makes it possible for each to n ccive a share of the ‘monopoly’ 
profits that he deems satisfactory. If the oligopolists arc deterred 
by any one of these reasons from efiecting an agret'mcait to maxi- 
mise their joint profits, they need not necessarily eschew collu- 
sion of any kind. They may seek othf r agr(x‘mcnts which are 
less comprehensive in that they do not cover all the variables 
whose values determine the distribution of profits between the 
firms, and which arc potentially less profitable to the oligo- 
polists taken as a group. We shall now examine; briefly a few 
of these alternatives. 

First, the oligopolists may agree to share the market. Let us 

* More skill to inaugurate, though perhaps no less skill to carry to a successful 
conclusion. 
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again make the assumptions {a) to (^) that are listed on page 
343 above, and let las consider the implications of. an agree- 
ment between A and B to share the market for their product in 
the proportions 2:1. The market-shares that are agreed upop 
will be those tha^ promise each duopolist a sum of profits per 
period that is not less than that which he believes he could earn 
either without any agreement or with any other kind of agree- 
ment. In Diagram 1 1 6, the average and marginal costs of pro- 
duction of A are shown by AC^ and MC^ respectively in figure 
(i); AC^ and MC* in figure (2) show the average and marginal 
costs respectively of and the Z)Z)-curvc in figure (3) is the 
market demand curve for the product. The DaB>a D^Di, 
curves in figures (i) and (2) respectively arc the market-share 
curves of A and B^ and in our example, the permissible sales of 
A at any price on will be twice those ofi? at the same price 
on Given the market-shares, A will plan to sell OM^ per 

period at OPa unit, for these plans promise him the maxi- 
mum net revenue, and B will plan to sell OMi at* 0 /\ per unit. 
•'Ill esc plans cannot be simultaneously fulfilled, for !iince A and 
B produce the same product they must charge the same price. 
Having agreed to share the m£y:'ket, A and B must therefore 
agree upon a price fi6r their product in the range OP^ to 
The choice of a price and of actual values for the market-shares 
must be made simultaneously, for the profits that each duo- 
polist can hope to earn if the agreement is eficcted will depend 
on both of these things. 

If the duopolists agree upon a price of OP^ ptr unit, it is clear 
from Diagram 116 that each will be tempted to produce and 
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sell more than his share of the market, for by doing so he will 
increase his profits or diminish his losses. Thus, at per unit, 
^’s profits will be greatest when he is producing and selling 
OMn per period, and 5’s when he {B) is selling OM^ per period. 
If both firms succumb to this temptation, then both will accum- 
ulate stocks of the product, and these in turji may tempt one 
or other to dishonour the agreement by reducing his selling 
price. If one firm succuml)s, and successfully sells more than his 
allotted share at the price then the other firm’s sales (and 
its share of the market) will be/;ro tanto reduced. In recognition 
of these temptations, the simple market-sharing agreement is 
normally fortified by a system of fines and compensations: 
firms that exceed their allotted quotas must pay a proportional 
or progressive tax on their excess sales, and the proceeds are 
used to compensate the firms that are thereby prevented from 
fulfilling their quotas. 

A market-sharing agreement is perhaps mdst likely to occur 
when the oligopolists incur different costs of production in 
making the same product, and when a pooling agreement (with- 
out which the ‘monopoly’ solution would be unacceptable) is' 
illegal. Once made, the-agrecm(*nt will persist for as long as the 
oligopolists are satisfied with tiie market- (and profit-) shares 
that it promises, and these shares depend on the profits that the 
oligopolists believe they can earn by the most attractive alter- 
native agreement or witli no agreement. Even when the oligo- 
polists arc producing the same product, over the long period 
each may spend money on resell rch into new methods of pro- 
duction or new variants of the ,'>roduct, and as tliese efforts are 
attended by differc nt degrees of success, the acceptable market- 
and profit-shares will alter. When this happens, the existing 
agreement will be terminated, and replaced by one in which the 
market- and profit-shares arc different, or by an agreement of a 
different kind. 

This simple model by which have illustrated the market- 
sharing agreement may be extended to include other parameters 
of action. When the oligopolists arc producing products, that 
are close substitutes for one another, the profits that each can 
command over any span of future periods will depend on the 
relative values of his price, product-quality, techniques of pro- 
duction, advertisement, and expenditure on research. In these 
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circumstances, there will exist some set of values for these 
variables that will distribute the ‘market-demand’ for the class 
of product that the firms are producing (and therefore profits) 
in any given proportions between them. This more inclusive 
market-sharing agreement will be subject to the same strain's 
and stresses and vill require the same safeguards in the way of 
penalties and compensations as the simple agreement that we 
have already examined- It is unlikely, however, that any such 
inclusive agreement will be reached, and for two reasons. First, 
the choice of a set of values for the relevant variables that is 
acceptable to all the participating firms may be impossible, for 
it rests not so much on ascertainable and measurable facts as on 
judgements about the future consequences of present changes in 
the relationship between prices, product-qualities, advertise- 
ments or research expenditures. Second, even if this choice is 
made, it may be impossible to devise a system of fines and com- 
pensations to safeguard the agreement, for changes in variables 
other than price arc more easily concealed ancj their conse- 
quences are often less clear. For these reasons, when jhe number 
of variables is large, the oligopolists may agree on values for 
only one of them. 

The variable that inmost comrtionly the subject of agreement 
is price, for a reduction in price by one firm will usually have 
more immediate and marked effects on the sales of its rivals 
than an increase, for example, in its advertising or research ex- 
penditure. The price-agreement may specify the exact or mini- 
mum price that each oligopolist must charge fo;' his product, or 
it may define the method by which the prices of the competing 
products must be fixed. The agreement may set out a uniform 
procedure that each firm must follow when fixing its price: thus 
there mciy be a table of ‘standard’, ‘normal’ or ‘typical’ costs 
and each oligopolist is obliged to base his price on these rather 
than on his own costs. Alternatively, if the oligopolistic industry 
consists of one large firm and several small firms whose costs are 
not very dissimilar, the choice of a price may tacitly be left to 
the former: the small firms might feel that it (the large firm) is 
the more likely to have a clear notion of the demand for the 
product or product-group and of costs of production than they 
have, and that it is therefore more likely to fix a price that ap- 
proximates to the ‘monopoly’ level. In the price-leadership 
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model {supra, pages 337-9), we have described the choice of a 
price by the leader. In the kinked demand curve model {supra, 
pages 339-^-2) we have described one way in which a price- 
agreement might be maintained, without any explicit penalties 
ot policing. A price-agreement is subject to the same stresses as 
any of the agreements that we have alrcaciy examined: the 
agreement will generally disintegrate when one or more of the 
participants are convinced that he or they could command 
higher profits without it than within it. 

In all thfc models of collusive oligopoly that we have examined 
so far, we have supposed that whether or not a particular agree- 
ment is reached depends simply on whether or not it promises 
each oligopolist a higher rate of profit than that which he could 
earn without it. This assumption though crude was useful while 
our purpose was simply to catalogue some of the different kinds 
of agreement that might occur and to adumbr^atc the circum- 
stances in which each was likely to appear. However, if we wish 
to explain hqw the spoils thru any agreement promises arc 
shared between the participants — that is, what determines the, 
distribution of the ‘monopoly’ profits or the relative market- 
shares — then this assumption must be refined. 

Let us return to the modc^ that is defined on page 343 
above. If there is no agreement, the profits per period that duo- 
polist A might expect to earn will depend on the hypothesis 
which he makes about the expected reactions of his rival. For 
each hypothesis that he might make, there will be an expected 
rate of profit.* If ^’s objective is to earn the maximum profits 
per period, then he will only a<. cept the agreement if his share 
of the ‘monopoly’ i)rofits is not less than the maximum rate of 
profit that he believes he can earn without it. The share of the 
‘monopoly’ profits that A will obtain, however, depends not 
only on his (T’s) estimate of his prowess if no agreement is 
reached; it depends also on his rival B, for B will only enter the 
agreement if it promises him a 1 igher rate of profit. If neither 
A nor B questions his rival’s estimate of the rewards of inde- 
pendent action, and if the sum of these rewards is less than the 
expected ‘monopoly’ profits, then agreement is possible, and the 

* Strictly, since A does noi know how his rival will react there will be a range of 
probable values for his prohts for each hypothesis about his rival’s behaviour. For 
simplicity’s sake, we shall assume that he reduces this range to a ‘certainty-equivalent’ 
or that he acts as if he docs. 



352 Price Theory 

precise terms of the agreement will depend on how the amount 
by which the ‘monopoly’ profits exceeds the sum of the mini- 
mum demands of A and B is divided between them*. We shall 
define the ‘relative strength’ of an oligopolist as his power to 
command profits within an agreement, and we shall suppose 
that it is measureSl by the proportion of the joint profits which 
he obtains. We may then say that the outcome in our present 
example will reflect the relative strengths of the firms that par- 
ticipate in the agreement. 

We have so far supposed that both duopolists accept the ‘bar- 
gaining range’ as defined by the maximum profits that each 
believes he could earn without the agreement. This is not likely 
to be generally true, for the agreement could be made poten- 
tially more profitable for cither duopolist if he successfully 
lowered the bargaining limit of his rival. Thus, if the ‘monopoly’ 
profits are lOO, the minimum demands of A and B 40 and 20 
respectively, and their relative strengths in the proportion 3:1, 
then when each accepts the bargaining range, A will obtain 70 
,pcr period and B 30 per period; if B can lower A’s^ estimate of 
the maximum profits that he (A) could earn without the agree- 
ment from 40 to 20, then, celeris paribus^ the agreement will 
promise A only 65 ^And B 35^ per period; if A lowers £’s 
minimum requirement to 10, then A will obtain 77 1 and B 
only 22^ per period. Either duopolist can attempt to lower the 
bargaining limit of his rival by inducing him to revise the hy- 
pothesis on which his existing estimate is based: thus, in terms 
of Diagram no, A can lower B's bargaining^limit by shifting 
the point eastwards, southwards, or with any degree of south- 
eastwardness in the diagram, and he may seek to do so by pro- 
paganda and rumours whose purport is that for any given value of 
J 5 ’s parameter he (A) will give a much higher value to his parameter 
than £ now expects; similarly, jB may make* the agreement poten- 
tially more profitable to him by convincing A that La lies north, 
west, or north-west of the position in which A now believes it to be. 

It is clear, then, that if agreement is possible, its terms will 
reflect the relative strengths of the oligopolists who are parties 
to it. The relative strength of a firm, as we have defined it, will 
depend on the size of the profits which it believes it could earn 
if no agreement is reached, and on its power to depress the bar- 
gaining limits of its rivals. The estimated profits from indepen- 
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dent action will depend on certain objective and measurable 
characteristics of the firm and on the personality of the entre- 
preneur who guides it. Amongst the former, we must list the 
brute size of the firm, the nature of its liabilities and assets struc- 
tures, and the shape and position of its cost function. If the firm 
is relatively large,* if a relatively large proportion of its assets 
is in the form of money or near-money, if the ratio of contrac- 
tual liabilities (for example, debentures) to total liabilities is 
relatively Jow, and if its average total costs of production are 
relatively low and rise relatively slowly as its output is expanded, 
then, ceteris paribus, we would expect it to be able to command 
relatively large profits if no agreement is reached. Given all 
these facts, however, the actual profit-estimate on which the 
entrepreneur decides whether or not lo cntei an agreement will 
reflect his skill qua entrepreneur and his attitudes towards his 
rivals and the uncertainty that the future holds. -.These attitudes 
are in part inherited from his ancestors, and in part they arc the 
consequence ©f the character of the development of his firm 
and of the history of its industry. There is little that can be said, 
about an entrepreneur’s ability to depress the bargaining limit 
of his rival (s), other than that i,t will reflect his skill as an entre- 
preneur and as a negotiator. Of all the determinants of relative 
strength that we have listed, it is probable that the objective 
factors and the entrepreneur’s skill qua entrepreneur are the 
most important, for it i the se that will shape the outcome if no 
agreement is reached. Negotiating skill and psychological atti- 
tudes can achieve more favourable results than the objective 
factors warrant only for so long as all the firms are unwilling to 
submit the hypotheses on which their bargaining limits are 
based to empirical testing.f 


BILATERAL MONOPOLyJ 

Bilateral monopoly exists when one buyer faces one seller. We 
shall take barter between two parties as our prototype of this 


* Where relative size is measured by the proportion of tiic total output of the 
oligopolistic industry that the firm would produce at any given price for the in- 
duIWs product or any typical set of prices lor the industry s products. 

t We have not so far considered oligopsony, nor shall we do so. tor each of the 
models of an oligopolistic industry that we have examined in this chapter, we can con- 
struct a similar model of an oligopsonistic industry simply by substituting productive 

service’ for ‘product’ and ‘buyer’ for ‘seller’ in each of the assumptions giat define it. 
+ Our general approach in this section is similar to that of Schneider in 
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market structure. Let us suppose that (a) ‘A has ... a basket of 
apples, B a basket of nuts’, and that 'A wants some nuts, B wants 
some apples’;* (b) all ^’s apples, and all B's nuts, are homo- 
geneous; (c) we are given the indifference maps of A and B; and 
(d) each party seeks to maximise his satisfaction. The conse- 
quences of these assumptions are illustrated in Diagram 1 17. - 4 ’s 
indifference map is drawn in figure (i) and this shows ^’s tastes 
for apples and nuts and his preferences as between different 
combinations of them. A’s basket contains OB applqs, and the 
indifference curve A^ on which B lies divides all combinations of 
nuts and apples which A would prefer to OB apples from those 
he would deem less attractive. Similarly, the indifference curve 
Bo in figure (2) illustrates B’s bargaining limit, for he will not 
trade with A unless it leads to a combination of nuts and apples 
which he prefers to any combination lying on B^. In figure (3), 
B’s indifference map, after having been rotated anti-clockwise 
through 1 80"^, is superimposed on A's: 0 ^( ~ 0 B) shows the 
number of apples in A’s basket and 0'^( ^OS) the number of 
• nuts in B's basket. A and B will only be willing to trade with 
one another if as a result of trade each is left with a combination 
of nuts and apples that lies withjn the area bounded by A^ and 
5 , in figure (3). 

The assumptions that we have made so far arc not sufficient 
to enable us to decide what quantities of nuts and apples will be 
exchanged.! They merely tell us that the point denoting these 
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quantities must lie within the area enclosed by Ao and -fi© in 
figure (3), .If we wish to narrow the rango of possible outcomes 
in this example of barter exchange, we must make some assump- 
tion about the market behaviour of A and B. We shall suppose 
initially that A and B do not enter into explicit negotiations with 
each other in pursuit of a mutually acceptable solution. In this 
context, we shall explore the consequences of the following three 
assumptions: first, that both A and B are price-takers; second, 
that A (or,iJ) is a price-maker and B (or A) a price-taker; and 
third, that both A and B try to be price-makers. When that has 
been done, we shall illustrate the process of negotiation and de- 
scribe its probable consequences. 

The assumption that A and B arc pneoLakers may be stated 
in other words: v^c may say that each is a quantity-adjuster, or 
that each behaves as if he were a pure competitor, or that each 
acts autonomously. Tlic consequences of this assumption arc 
illustrated in Diagram 1 iB. The indiflerence map oi' A is drawn 
in figure (i). The slope of the straight lines radiating from R 
illustrate alternative j:)rices for apples in terms of nuts: if A could • 
buy OLjOR nuts for each apple, he would maximise his satis- 
faction by selling CR apples for, OZ) nuts and thus acquiring the 
combination of apples and nuts denoted by the point P at which 
the price-line RL is a tangent to one of his indifference curves. 
When all points such as P arc joined together, wc have the curve 
RR\ which is Ah pricv -consumption or otfer curve. The RR- 


A ■' P I L 'j 



Diagram ii8 


number of nuts that will be exchanged for one apple, and this will be equal to the 
quantity of nuts that B sells {A buys) divided by the number of apples that B buys 
{A sells) . Similarly, the price of nuts in terms of apples will be equal to the quantity 
of apples divided by the quantity of nuts. 
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curve shows us the quantity of apples that A would be willing 
to sell at each rate of exchange between nuts and .apples. The 
iSy-curve in figure (2) is derived in a similar way, and has^a 
•similar meaning. In figure (3), figures (i) and (2) have been 
superimposed on^nc another. The quantities of nuts and apples 
that will be exchanged and the rate at which they will be ex- 
changed are implicit in the point V where the offer curves inter- 
sect: the price of apples in terms of nuts is shown by die slope of 
and at this price A will sell apples for OF imts, and B 
will sell Z^ for O'G apples. This represents an equilibrium 
position, for O/^’ — z^Z/and Z^ — that is, the planned pur- 

chases and sales of each commodity are the same. This model of 
bilateral monopoly is analogous to the simple Cournot model of 
oligopoly which we described at the beginning of this chapter: 
the offer curves arc the analogues of the reaction curves, and our 
model enjoys the same advantages and suflbrs from the same 
defects as the Cournot model. 

The equilibrium denoted by V in figure (3) of Diagram 1 18 
•can be illustrated in terms of demand and supply 'analysis. In 
Diagram 1 19, we measure the rate of exchange between nuts and 
apples on the vertical axis, and t^e quantity of apples demanded 
and supplied on the horizontal axis. Implicit in the / 2 /?'-curve 
in Diagram 118, there is a relationship between the rate of ex- 



Quonfify of apples demanded and supplied 


Diagram 119 
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change and the number of apples that A would be willing to 
supply, and this relationship is shown exphcitly by the iSvy-curve 
in Diagram 1 19. Similarly, DD is the demand curve for apples 
and it is derived from the iSlS'-curv^e in Diagram 1 18. The price 
of apples in terms of nuts will tend towards QP ( -the slope of 
ZV in Diagram 1 18), and the quantity of apples that will be de- 
manded and supplied at this price will be 0(1 ( -<£ or O'G in 
Diagram 118). 

We shall next suppose that ^ is a price-maker and B a price- 
taker: that is, that A behaves as if he were a monopolist for 
apples and a monopsonisl for nuts and B as if he were a pure 
competitor, or that A acts conjecturally and B autonomously. 
The consequences of this assumption arc illustrated in Diagram 
120, The Z^o curves have the same meaning as in the 

preceding diagrams, and ^ 5 " is ^’s offer curve. If A knows the 
quantify of nuts that B will sell (or the quantity\3f apples that B 
will demand) at each rate of exchange which he (^ 4 ) might fix,* 
he will choose that exchange rate which promises him the maxi- 
mum satisfaction. This is shown in the diagram by the slope of 
the straight line Z^^ai ^vh^re La is the point at which 5 ’s offer 
curve is tangential to one of A\ indifference curves. The equili- 
brium price of apples in terms of nuts will be ULa/UZ:, and at 
this price A, the monopolist, will plan to sell UZ apples; alter- 
natively, we may say that the equilibrium price of nuts in terms 
of apples will be and that at this price A, the monop- 

sonist, will plan to buy OJ nuts. It is apparent that this model is 
analogous to tha!t in which ^ a- ts (and is allowed by B to act) 
as the output-leader (see supra, pages 329 - 31), and it has similar 
merits and defects. 

The information portrayed in Diagram 120 can be repre- 
sented in terms of demand and supply analysis. In Diagram 
J2i{a), DD is B's demand curve for apples and it is derived 
from B's offer curve; SS is ^’s ‘marginal cost’ curve for apples 
and it is obtained from the /^/i'-curve in Diagram 118(3). Since 
A acts as a monopolist, his equilibrium will be implicit in the 
point E at which the marginal revenue curve corresponding to 
DD cuts SS: that is, A will plan to sell OC apples at a price of 
OD nuts per apple. The price OD is equal to ULajUZ and OC is 
the same as UZ Diagram 120. In Diagram 121(6), the equili- 

* That is, if A knows jB’s offer curve. 
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brium of A qua monopsonist is shown: on the verlical axis, we 
measure the price of nuts in terms of apples, and on the hori- 
zontal axis, the planned purchases by A of nuts. In figure (J), 
the S'S'-curve gives the same ififormation as the DD-curvt in 
{a)y and the Z)'Z)'-curvc in {b) corresponds to the 5’5'-curve in {a) , 
If A acts as a monopsonist, his equilibrium will be implicit in 
the point //, where the marginal curve corresponding to S'S' 
cuts D'D\ A will plan to buy OF nuts at a price of OG per nut: 
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OG is equal to U^lULa in Diagram 120 and to ijOD in Dia- 
gram 12 1 (<?), and OF is the same as OJ [ot in Diagram 120. 

Third, we shall assume that both A and B try to be price- 
makers: that is, that A acts as a monopolist for apples and as a 
monopsonist for nuts, and that B acts as a n^onopolist for nuts 
and as a monopsonist for apples, or that A behaves conjecturaiiy 
believing that B will act autonomously, and that B behaves con- 
jecturaiiy believing that A will act autonomously. The conse- 
quences of this assumption are portrayed in Diagram 122. 
and are the offer curves of A and B respectively. Knowing 
j?’s offer curve, A will plan to exchange the quantities implicit 
in La (where touches one of indifference curves) by 
fixing the rate of exchange at ULJUZl knowing .d’s offer cui*ve, 
B will plan to exchange the quantities implicit in (at which 
ZR' is tangential to one of F’s indifference cui-vcs) by fixing the 
rate of exchange at U'LijU'Z- this model, if is clear that no 
equilibrium will be reached. The hypothesis that A (or B) 
makes about F’s (or A’s) behaviour will be proved wrong as 
soon as it iii tested, and the assumptions by which our model 
defined do not help us to identify what new hypothesis each 
party to the barter exchange will choose. The analogy between 
this model and the model of duopoly in which each firm aspires 
to output-leadership (sec supra, pages 33i“3) is apparent. 
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The information contained in Diagram 122 may be repre- 
sented with the aid bf demand and supply curves, and their 
derivatives. In Diagram 123, the DD- and 5'5'-curves have the 
same meaning as in Diagram 121(a). The expected marginal 
revenue curve of the monopolist for apples, is shown by M/2; 
we shall call the MtSP-curve,* w^hich is the marginal curve cor- 
responding to SS^ the marginal supply price curve of 5, the 
monopsonist for apples. The monopolist A will plan to sell OD 
apples at a price of OC nuts per apple; OD is equat to UZ in 
Diagram 122, and OC to ULJUZ- The monopsonist £ will plan 
to buy 0/^ apples at a price of OE nuts per apple; 0/^is the same 
as U'Z in Diagram 122 and OE is equal to U'L^jU'Z- We can 
say no more than that the rate of exchange will lie somewhere 
between OE and OC, and that the quantity of apples exchanged 
for nuts will lie between 0/^and OD. 

Lastly, we shall assume that A and B have decided to agree 
upon a rate of exchange by negotiating with one another. Let 
us suppose that each party knows the indifference map of the 
‘other, so that each is aware that the quantities exchanged must 
be denoted by a point lying within th^ area bounded by Z^o 



Diagram 123 


' For a description of the MSP-curve (though in a different context) see supra, 
page 305. 
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and in Diagram 124. Let us further suppose that A opens 
the negotiations by offering to sell B LZ apples in return for LP^ 
nuts. It will be clear to both A and B that each of them can in- 
crease his satisfaction by moving north-westwards- from withr 
in the envelope created by the indifference curves that cut one 
another at P^. If they move to for example, each will still be 
able to enhance his satisfaction by moving north-westwards 
within the envelope created by the indifference curves that have 
one of their points of intersection at Pg- And so on, for if they 
start from any point near ((i), it will always pay A and B to 
increase (decrease) the quantities of apples and nuts that they 
exchange until some such point as C is reached, at which one of 
-^ 4 ’s indifference curves is tangential to one of P’s. The point C 
denotes a possible equilibrium position, for once it is reached, 
any movement away from it in any direction will reduce the 
satisfaction that is enjoyed by at least one of tljec parties. There 
will, however, be an infinite number of points such as C, and the 
one which is -actually reached will depend on the point from 
which the negotiations begin and on the precise direction in 
which A and B move from it as the negotiations proceed. All 
these points will lie on the curyc XT which is called the contract 
curve. If we start from any point on the contract curve, a move- 
ment away from the curve in any direction will reduce the satis- 
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faction of both A and B, and a movement along XT will increase 
the satisfaction of A (or B) and reduce that of B (or A), Of all 
the solutions that lie on XT^ A will prefer that denoted by 1", for 
that promises him the maximum maximorum of satisfaction, and 
he will not accept any solution lower than that shown by X\ B 
will prefer that denoted by X^ and he will not be willing to trade 
if the quantities of nuts and apples that arc to be exchanged both 
fall short of the quantities denoted by T, The contract curve is 
thus the locus of all possible outcomes of the negotiations and 
its length illustrates the range within which bargaining must 
take place. 

We add little of substance to either our analyses or the con- 
clusions we have drawn from them if we take other examples of 
bilateral monopoly. If we suppose, for example, that A is an 
employers’ federation and B a trade union, we can develop a 
succession of models similar to those we have examined above, 
and we shall find that each yields the same kind of solufion. If 
there is collective bargaining between A and B to help to deter- 
mine the wage-rate, then, as in the previous paragraph, we can 
narrow the range of possible outcomes to those lying on some 
such line as XT] and the extent of the range will depend on the 
positions of X and T y- that is, the minimum acceptable solu- 
tions of A and B respectively — and these will depend on who or 
what A and B represent. We may say that the precise terms .of 
the agreement will reflect the relative strengths of the negotia- 
tors, when ‘relative strength’ is defined in the same way as in 
the previous section, and we may proceed to lisUthc things which 
help to determine a negotiator’s strength as compared to that 
of his rival. The precise contents of this list will vary from one 
example of bilateral monopoly to another, but they will all be 
of the same kind as those listed in the concluding paragraphs of 
the preceding section. 

USEFULNESS OF THE THEORIES OF MONOPOLY, OLIGO- 
POLY, ETC. 

Throughout the first eight chapters, we assumed that each 
buyer and each seller was a price-taker. In Chapter 9 , we de- 
scribed what the real world would have to look like if each 
household and firm in it was to behave in this way in' the mar- 
kets in which it bought and sold products and productive ser- 
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vices. That particular assumption about market behaviour, and 
the market morphology that was generally associated with it, 
was useful and realistic because it helped us to predict the con- 
sequences for relative prices of present economic events, and to 
explain past changes in the pattern of relative^prices. In this and 
in the previous chapter, wc have sketched the bare bones of a 
classification 6f the market morphologies thcit are to be found 
in a modern, free-enterprise economy, and we have described 
the kinds pf market behaviour that are likely to be associated 
with each class: thus, a monopolist ma\ be a price-taker or 
‘market-divider’; a monopolistic competitor may be a price- 
maker, advertiser or ‘product-dilferentiator’; an oligopolist may 
act autonomously, con jecturally or coliusively in fixing a value 
for his price (or output), product-(juality, advertising or research 
expenditures. Wc shall conclude this chapter by discussing the 
usefulness of these models of 'impure and impcTfect’ competition. 

Wc Jiave argued in C Chapter () that the test of the usefulness of 
an economic model is the empirical validity of the explanations 
and predictions which it offers. Our model of pure competition' 
was judged useful because it helped us to explain and predict 
changes in the pattern of relative prices, and to understand how 
a price system determines what goods shall be produced, how, 
when, where and in what quantities they shall be produced, and 
who shall have the privilege of acquiring them. If we are still 
broadly concerned will, the direction of changes in relative prices, 
the models of monopoly, monopolistic compctitioti, oligopoly 
and bilateral mc^iopoly, add li^ Ic (if anything) to the explana- 
tory and predictive power of die modi'! of pure and perfect 
competition. Thus, in Chapter 5, we showed that if the demand 
for some good X should rise, in the short-run its relative price 
would tend to rise ako. If X is produced and sold by a mono- 
polist, the same consequences will generally follow: since the 
price at which a monopolist will maximise his net revenue is 
equal to MC/{i-ile) (see supra. Chapter 10, pages 283 and 
285), the change in his price which follows a rise in demand will 
depend on the behaviour of marginal costs and on the price 
elasticities of the new demand curve. It follows that his price 
will be lower after the rise in demand in two circumstances only: 
first, if his’ marginal cost is falling and if the price elasticity of the 
new demand curve is not sufficiently less (at the new profit- 
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maximising price) than that of the old one (at the initial profit- 
maximising price) to*ofFset the rate of fall in marginal costs;* 
and second, if the rise in the marginal costs is more than offset 
by the rise in the elasticity of demand, j It is unlikely, however^ 
that either of the^ will be generally true. Similarly, if there is a 
permanent rise in the ‘demand’ for the group of products pro- 
duced by a monopolistically competitive industry, the price of 
each firm’s product will ultimately tend to rise; or if we are 
given the relative strengths of an employers’ association and of a 
trade union, and if the demand curve for the product rises, this 
will generally cause a widening of the bargaining range, so that 
we would expect the wage-rate to rise also. 

It would seem, then, that we can answer the question: ‘In 
what direction will relative prices alter as a consequence of some 
present economic event?’ by using any one of the models which 
we have so far examined in this book. Since the model in which 
each buyer and each seller is assumed to behave as a price-taker 
is the simplest to use, it is that which we would gerfcrally choose. 
•The fact that this model is the most abstract of all that we have 
discussed should not surprise us, for the degree of abstraction in 
our concepts varies directly witl^ the generality of the problems 
we hope to elucidate ^ith their aid. As we demand specific an- 
swers to less general questions, however, we must rely increasingly 
on the models of monopoly, oligopoly, etc. Wc shall give some 
examples of the kinds of questions to which these models give 
answers that conform more closely to the facts than those pro- 
vided by the model of pure and perfect competition. 

First, suppose we are told that (i) there was a permanent rise 
in the demand for commodity XI on 1/1/56; (2) the price of X 
had not altered by 1/4/56, and (3) the prices of the productive 
services needed to produce X did not alter, nor were they ex- 
pected to alter, and that we are asked to explain (2). Our 
analyses offers at least the following explanations: 

(i) X is produced by a perfectly competitive industry in which 

♦ Thus, if marginal costs fall from lo to 8, and if elasticity falls from 2 to i-8, 
then price will fall from 20 (that is, 10/(1 - i) ) to 18 (that is, 8/(1 - 1/ 1 *8) ). 

•f Thus, if marginal costs rise from 10 to 12, and elasticity rises from 2 to 4, then 
the price will fall from 20 (that is 10/(1 -i)) to 16 (that is, 12/(1 -J)). 

t Or a group of commodities which are close substitutes for one another. If wc 
think of as a prodiict-group, tlie word industry hereafter must be interpreted as 
‘industry*. 
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the calendar time required for long-run adjustments to be 
effected is less than three months; 

(ii) X is produced by a monopolist, and either {a) the new 
demand curve for X was iso-elastic with the old one and mar- 
ginal costs were constant over the relevant range of output; of 
[b) he reduced his costs by altering his teclmicjue of production; 
or [c) as the demand for X rose, the monopolist began to fear 
that new firms might be set up to compete with him, so that he 
maintained his price to deter them; 

(hi) X is produced by an oligopolistic ‘industry', and either 
{a) there is price-leadership and either (ii) (a), [b) or {c) above 
is true; or [b) prices arc fixed by an informal agreement that is 
enforced by the hypothesis on w^hich the kinked demand curve 
model was based, and each firm’s marginal cost curve cuts the 
new marginal revenue curve within its ‘discontinuity’; or [c) the 
oligopolists have agreed to pursue the monopoly solution, and 
arc either deterred from raising the price by (ii) (r) above or are 
awaiting the e^xpiration of their existing agreement. 

We can decide which of these groups of explanations is likely 
to be relevant by counting the number of firms that produce X. 
If we should find that the nunfber is small, so that the explana- 
tion must lie within group (iii), wx must seek further information 
about the industry (or ‘industry’) to decide between (iii) (a), 
(6) and (c). Once we have discovered the proximate cause of 
the price stability, we can list the other changes which are likely 
to have been associated with it, and which arc likely to occur in 
the future. Thus, if we find tlnu X is produced by an oligopo- 
listic industry (or ‘industry’) in which there was an explicit or 
implicit price agreement, we would expect each firm to be 
attempting to enhance its sales (at the expense of its rivals) by 
placing greater emphasis on advertising, variations in product- 
quality and research; and we might expect also that in future 
some or all of the firms will deni..nd that the existing agreement 
be revised. If the existing agreement promised the monopoly 
solution in the light of the old demand conditions, the partici- 
pants are likely to have become increasingly dissatisfied with it, 
so that it will probably be presently dishonoured or formally 
terminated and new negotiations initiated. 

Second, suppose we are told that there has been a permanent 
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rise in the demand for some commodity (or some class of com- 
modity) and that \v^e are asked to predict the probable con- 
sequences of the introduction of price controls which fix the 
legal maximum price of X at its old level. Our predictions will 
depend on the morphology of the market in which X is produced ; 

(i) If X is produced under conditions of pure and perfect 
competition, then {a) there will be an ‘excess demand’ for X at 
the legal maximum price; {b) the previous pattern of allocation 
of amongst households will be upset, for only those. -who shop 
earliest will be able to obtain X\ (r) if the government desires an 
‘equitable’ distribution of X^ it must introduce its own rationing 
scheme, and [d) even with official rationing, the legal maximum 
price will be difficult to enforce and a black market is likely to 
appear. 

(ii) If X is produced by a monopolist, then [a) the enforce- 
ment of the legal maximum price will be less difiicult for.it will 
be easier to control the total supply of A’^ when there is only one 
producer and seller to police; (6) the monopolist is the less likely 
to evade the controls or condone or patronise a black* market for 
he can be identified as the culprit not oply by the government 
but also by his clients, and he may be loathe to sacrifice their 
goodwill; {c) the mondf^olist may increase his output at the con- 
trolled price: thus, in Diagram 125, AR and MR are the new 
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demand and marginal revenue curves, OP and OQ^ the price 
which he charged and the output he produced before demand 
rose, and OF^ and are the price and output which he would 
choose now to maximise his net revenue if no price control had 
been introduced; it is clear that if OP is less than OP^ (as it must 
be) and greater than OP^ * the monopolist wiKdncrcase his out- 
put above its pye-control level, f and that at prices between OP^ 
and OPn he will produce an output greater than that which he 
would have produced had there been no price control; (d) if 
there is an excess demand for X at the controlled price (that is, 
if OP lies between OP^ and OP^), official rationing may be un- 
necessary, for the monopolist will be loathe to destroy the good- 
will of his clients by favouritism or inequitable distribution; 
(e) the monopolist may be tempted to enhance his net revenue by 
reducing the quality of his product, though the effects of this 
on the demand for his product after price control has been 
removed may help him to withstand this temptation. 

(hi) If is produced bv a monopolistically competitive ‘in- 
dustry’ the probable consequences of price control will be simi- 
lar to those that we have listed above for monopoly. 

(iv) If X is produced by an oligopolistic industry (or ‘in- 
dustry’), then (a) if the products arc differentiated, we would 
expect the same range of probable consequences as we have 
listed under (ii) above for monopoly; {b) if implicit or explicit 
price agreements have 1 een common in the industry, the task of 
the price control authority will be the easier, for a method of 
price control and^a mechanism for its enforcement will be avail- 
able: thus, if there is price leadciship, the controlling authority 
need do little more than fix the leader’s price; (r) whether or not 
price agreements have been common, price control merely re- 
moves one parameter of action from the armoury of each firm, 
so that each may continue to strive to increase his share of the 
market by varying his advertisement, quality and research; 
{d) even if rising production andst/'hugcosts drastically reduce the 
net revenue of each firm, there may be no concerted attempt to 

* We suppose for simplicity’s sake that by selling OQ^ at OP^. per unit, the 

monopolist will cover his total costs of production. . . 

■ t t or at any given controlled price, die monopolist will maximise his net revenue 
per period by. producing the output at which his marginal cost is equal to d^t price. 
In Diagram 125, there will be an excess supply at prices above OP^, and there will 
be an excess demand at prices between OP^ and OPg.. 
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have the legal maximum price raised, for each firm might feel 
that it can establish a permanent lien on a larger share of the 
market by accepting the existing maximum price while the con- 
trol continues. 

(v) If there is bilateral monopoly in the market in which X is 
bought and soldf there is little that we can say. The circum- 
stances which caused the introduction of price control will cer- 
tainly affect the bargaining limits and may also cause changes in 
relative strengths. We may, if we like, view the advent of the 
price control authority as creating ‘trilateral monopoly’, for it 
is likely that it will seek to protect the ‘community’ or the ‘pub- 
lic interest’ or ‘consumers’ — that is, a party whose interests 
have not customarily been either pleaded or heeded. 

While the above list of the possible consequences of price con- 
trol is by no means exhaustive, it suffices to show that the effects 
may vary from one market morphology to another, so that we 
cannot be indifferent as to which model we use. There are two 
reasons why the models which we have examined in this and 
•in the previous chapter yield different predictions from the 
model of pure competition. First, the smaller is the number of 
sellers, the greater the likelihood that each will develop a sense 
of ‘property’ in the market for his product: if there are very 
many sellers of a homogeneous product, then black market 
dealings, profiteering and concealed reductions in quality may 
be common, for it is not easy for consumers (or the government) 
to find the culprit; if there is only one seller, this is not so, and in 
addition, he may reasonably expect that his future reputation 
and profits depend on his present actions.* Second, the number 
of variables over whose values each firm has control, and the 
limits within which it may fix their values, vary from one market- 
form to another. In pure competition, quantity of output is the 
sole parameter of action of each firm; in differentiated and non- 
collusive oligopoly, the parameters may include price/output, 
advertisement, product-quality and research expenditures. We 
would expect the range of possible consequences to vary more or 
less directly with the number of variables whose values lie 
within each firm’s control. These same reasons offer a partial 

* This reason is roughly the same reason why there is no litter in my garden and 
much litter in the public park. 
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explanation of why the task of the price control authority may 
be relath’ely easy in some markets and more difficult in otliers. 
Finally, w^e shall list briefly two further uses of the models of 
‘impure and imperfect’ competition. First, they arc toys: toys 
help children to acquire notions of distance, texture, form, mass, 
weight, and perhaps even of property, and to develop manipula » 
tive skill. In these ways, they help to prepare children for the 
real world in which they must live and work. All the models 
that we liave discussed in this book serve a similar purpose. 
Only by using them will a student become aware that the econo- 
mic world is a world of relationships and not of independent 
quantities. The language of economics is mainly that of every- 
day speech, and the words like demand, cost, output which 
mean relationships in economics mean simple quantities in 
everyday usage; geometric models acquaint the student with 
these relationships, and with the circumstance^ in which they 
will alter, and when he is so acquainted, he is more than half- 
way to being* an economist. Further, by manipulating these 
models, a student develops a Teel’ for interdependence and 
mutual causation, and is in that way properly conditioned for 
his own explorations of the more complex economic reality. 
Second, these models of ‘impure and imperfect’ competition 
may assist the student of welfare economics. If we wish to pass 
judgement on actual markets or industries, the first step is to 
discover whether the)’ leviate from our ‘ideal’, and if they do, 
to measure the extent of the deviation and to distinguish its 
proximate causey. If the model of pure and perfect competition 
is chosen as the ‘ideal’, then by i.omparing it with the models of 
monopoly, monopolistic competition, oligopoly and bilateral 
monopoly, we can roughly accomplish these tasks. 



CHAPTER 12 


Some Further Problems 


T he analysis in the previous chapters provides an intro- 
duction to the theory of relative prices. In the model 
developed in the first eight chapters, we assumed broadly 
that each actual and potential firm made (or might make) only 
one product, and that the market in which it was sold (or might 
be sold) was both purely and perfectly competitive. In Chap- 
ter 9, we justified the use of this model by showing that it gave 
tolerable answers to many broad and general questions about 
the behaviour of relative prices. In Chapters lo and ii, we 
^ showed how imperfect competition (in the sense in which we 
defined it) can provide a first approximation to a theory of pro- 
fit, and we modified some of the assurrfptions of pure competi- 
tion (mainly those reljiting to the numbers of buyers and sellers) 
and catalogued some of the consequent modifications in our 
explanation of the determination and behaviour of relative 
prices. Thus far in this book, we have ignored the influence of 
the organisation of a firm on its aims and behaviour; we have 
not dealt with multi-product firms; we have tartually ignored 
time and the related (though not identical) problems posed by 
imperfect knowledge and uncertainty, and we have assumed 
throughout that the objective of the firm is to maximise its net 
revenue. We have not described the actu^al rules, institutional 
arrangements and market practices by which prices arc fixed 
and by which competition is curbed. Finally, we have relied 
mainly on the neo-classical tools of analysis — namely, revenue 
and cost functions and their derivatives. 

In this, the final, chapter we shall do three things. First, we 
shall discuss the choice of a sales plan by a multi-product firm; 
second, we shall examine critically the actual method by which 
firms appear to fix the selling prices of their products; and third, 
Ve shall describe briefly two alternative techniques of analysis 
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— namely^ mathematical programming and the theory of 
games.* 

^THE MULTI-PRODUCT FIRM 

A firm may produce more than one product eitlicr from 
necessity or from choice. Where the necessity is imposed by tccli- 
nical conditior/s or natural causes, we generally speak joint 
production^ and typical examples are beef and hides, wool and 
> mutton, pe.trol and oil, meat and offal. Alternatively, a firm 
may decide to produce several products, because it is profitable 
for it to do so. Thus, the jiroduction and sale of product A may 
lower the costs of producing and/or selling B. 

The proportions in which joint products appear may be fixed 
or variable. If two or more products can bo produced only in 
fixed proportions — for example, if the manufacture of one unit 
of A always yields two units of B — our analysis in Chapter 2 
requires no modification, for wo can treat one A plus two B as 
constituting a Single unit of a new product, X, The firm can cal- 
culate the total costs of producing each possible output of .Y, and 
so obtain a total cost schedule. If the firm is a price-taker in the 
markets in which A and'jS are jy)ld, it can estimate the total re- 
ceipts that w^ould be obtained by selling each output of X, and 
thus obtain a total revenue sclicdule. From these schedules the 
firm can decide what output and sales plans to implement for A, 
in the light of its objecti . c. 

This sales plan will be revised if there is any change m the 
expected selling ;)riccs of /I or .7, or in the costs of producing 
them, or in the firm’s objective. Thus, if the puce ofT nses, the 
price' of B remaining constant, the planned production and 
sales of A and B will rise and by the same amount. By tracing 
the behaviour of the planned sales of A (or 5) as the pnee of ^ 
(or B) is varied, we can obtain a supply curve for A (or B). A his 
UpIy curve will have the same .shape as the short-run supply 
curves described in Chapter 2 above, and for the same reasons. 
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The only difference is that the position of the supply curve for A 
(or B) will depend ofi the price oiB (or A)^ for more o^ A (or B) 
will be offered for sale at any given price the higher is the price 
of jB (or A) and conversely.* 

The argument is similar, though more complicated, if the 
joint products c&n be produced in variable proportions. Here, 
as before, the firm can calculate the minimum costs that it 
would incur in producing each ^combination of the two (or 
more) products, and, given their prices or demands,, it can esti- 
mate the revenue that the sale of each combination would yield. 
From these cost and revenue data it will choose the production 
and sales plans which promise to fulfil its objective. 

We can illustrate this choice on diagrams similar to those used 
in Chapter 2, and by doing so we can see more clearly the pat- 
terns inherent in the data which inform and limit the firm’s 
choice. In Diagram 126, we measure quantities of product^ on 
tlie horizontal axis, and quantities of product B on the Vertical 
axis. Between these axes, each combination of A and B that the 
firm might produce can be plotted, and beside each can be 
written the total costs that would be incurred in producing it 
and the total revenue that would be obtained from selling it. We 
can get a picture of the patterns implicit in the cost and revenue 



Diagram 126 

* The description of the choice (or revision) of a sales plan by a monopolist who 
is producing joint puoducts in fixed proportions is formally similar and is left to 
the reader. 
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data by drawing cost contours,* each of which passes through 
all combinations of A and B that are equally costly to produce, 
and revenue contours, each passing through all combinations 
which promise the same receipts. In Diagram 126, the former . 
are labelled Cj, Cg, ... C„, and the latter J?o, ... We shall 
first explain the shapes of these contours and then their position.> 
relative to one Another. 

We assume that each cost contour is concave when viewed 
from the origin — that is, as the proportion of B (or A) to A (or 
B) rises, it becomes more and more expensive to effect further 
substitution of B (or A) for A (or B). The fact that the revenue 
contours are straight lines reflects our assumption that the firm 
is a price-taker in the markets in which A and B are sold; if the 
firm had been to any degree a price-maker in either or both of 
these markets, then the revenue contours would have been more 
or less convex (or a mixture of the concave and the convex) 
when viewed from the origin. If we suppose that A is mutton 
and B wool, a*nd that each breed of sheep yields mutton and 
wool in fixed proportions,! then any straight line 0 ^ radiating 
from the origin will summarise the behaviour of costs as the 
output of breed ^ is increased^ We would expect the distances 
between successive cost contours as we move along this line to 
become progressively smaller, because of the operation of the 
lavi^ of diminishing returns. If the firm is a price-taker in both 
the mutton and wool n.arkcts, the distances between successive 
revenue contours will be equal to one another, for revenue will 
vary directly with sales. If the fi 'm is a price-maker in either or 
both markets, these distances \\ dl depend on the behaviour of 
the elasticities of demand for mutton and wool as their pi ices 

fall with expanding sales.! . . 

Since we» suppose that the objective of the firm is to maxiniise 
its net revenue, then, of all the combinations of d and B lying 


♦ We avoid the term ‘iso-cost curve’ here, for that was used to describe a different 
^“tThe fac7that“each cost contour is a s.n«nh curve reflects our implicit assump- 

tinn that there is an infinite number of breeds of sheep. . i .u 

t inhe de^nd for each commodity has unit elastinty and “rv^ 

then the revenue ^ is nme that tan 

for a whUe assume progressively larger numerical values and therealter progres 
sively lower numerical values. 
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on Cl which might be produced for (say) £ioo, it will choose 
that which yields th« maximum revenue — that is,. that denoted 
by the point at which Cj is tangential to a revenue contour. 
In choosing its sales plan, therefore, the firm will confine its 
choice to the range of plans lying on the line OL^L^L ^ ... , and of 
these eligible plans it will decide upon that which promises the 
maximum net revenue per period. * 

The manner in which the firm'^s sales plan will be revised in 
response to a change in the expected relative selling prices of A 
and B can be deduced from Diagram 126. If the price ofB rises 
as compared with that then each revenue contour will rise 
less steeply, and we would expect the line equivalent to 
OL^L^L^ ... to lie to the left of its previous position. The firm 
would, therefore, now plan to produce and sell more of J?, and 
less of A. From the successive revisions of the sales plan in re- 
sponse to increases in the price of B (A), the price of A (B) re- 
maining constant, we can obtain a supply curve for B {A); 
its position will clearly depend on the level 6f the price of 
A (B)* 

In this section, the choice of a sales plan by a multiple pro- 
duct firm has been couched in Ifrms of* the relationship between 
total cost and total revenue. We might now proceed to translate 
our conclusions into terms of relationships between marginal 
costs and revenues, as we did in Chapter 2. There is, however, 
little to be said for attempting to do so. Where the joint products 
can only be produced in fixed proportions to one another, it is 
not possible to distribute the additional costs incurred in pro- 
ducing lA plus 2B between A and 5 , so that the term ‘the mar- 
ginal cost of A (or By has no meaning. Where the proportions 
are variable, the marginal costs of producing any additional 
unit of A (or of B) can be isolated, but there is no reward for 
isolating them since all that emerges is a translation of our old 
conclusion and not a new one. 

♦ The analysis of the case in which the firm produces multiple products by econo- 
mic choice rather than technical necessity is formally the same as that illustrated 
in Diagram 126. If an increase in the production of A (the output of B remaining 
constant) reduces the costs which can be unambiguously attributed to the produc- 
tion of a given output of B, then the cost contours will be ‘flatter’ than in Diagram 
126: that is, that part of near the vertical axis will tend to lie south of its present 
position and the range of as it curves towards the horizontal axis -will lie to the 
east of its present portion. 
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OR AVERAGE-COST PRICING* 

• • 

The method of analysing relative prices which we have used is 
called /marginalism’ or the ^marginal analysis’. It is so called 
because marginal cost and marginal revenue curves arc generally 
used in the diagrams which illustrate the firni’s choices. These 
functions are derived from the total cost and total revenue curves 
respectively; they are probably unnecessary, for all the firm’s 
choices c*an, be illustrated with the total curves themselves. In- 
deed, the total curves are preferable for they clearly illustrate 
the different combinations of cost and revenue open to a firm in 
a defined situation, and thus describe the range from which it 
must choose its sales or purchase plans. If marginal curves are 
used, there is the danger than an economist (or his audience) 
might suppose that a firm thinks marginally — that it consciously 
seeks the sales plan which promises to fulfil its Qbjective by ex- 
pcrimeYiting with increments and decrements in its output and 
sales. 

The full-cost or average-cost theory of price purports to be a ^ 
description of Iiow the typical businessman actually fixes the 
selling price of his product. This theory usually rests on state- 
ments by businessmen or on questionnaires which they have 
completed. It may be summarised as follows:/ 

' (i) 'the price which a business will normally quote for a 
particular proauct will equal the estimated average 
direct costs of production plus a costing margin.’ It is 
assumed That the averag ‘ direct cost function will tend 
to be a horizontal straight line over a part of its length 
if the prices of the direct cost factors arc given. 

(ii) ‘the costing-margin will normally tend to cover the costs 
of the indirect fiictors of production and provide a nor- 
mal level of net profit, looking at the industry as a 
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whole.’. Once chosen, the costing-margin will remain 
constant, ‘givQn the organisation of the individual busi- 
ness, whatever the level of its output.’ It will tend to vary, 
however, with ‘any general permanent changes in the 
prices of the indirect factors of production*. 

(iii) ‘given th^ prices of the direct factors of production, 
price will tend to remain unchanged, whailiever the level 
of output.’ 

(iv) ‘at that price, the business will have a more or less clearly 
defined market and will sell the amount which its cus- 
tomers demand from it.’ 

This method of fixing prices, which is said to be followed by 
all or most price-makers, is illustrated in Diagram 127. In accor- 
dance with the assumption in (i) above, the average direct cost 
curve (and therefore the marginal cost curve) is a horizontal 
straight line over a part of its length. If we equate the indirect 
costs with what we have called fixed costs, then they, together 
.with the profit which the firm expects, hopes or plans to earn, 
will give a fixed sum of money which will be a datum for any 
existing firm making a short-run plan. The absolute amount of 
the costing-margin is drived from this sum of money by dividing 
it by some output. This output might be determined either [a) 
as a percentage of capacity output, where capacity is inter- 
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preted as an engineering fact; {b) as the output .which was sold 
in the preceding production period, or the average of realised 
sales over a number of past production periods; or (r) as the 
minimum, mean, median or modal output that the businessman 
expects to be able to sell in a future period. If the firm is a new 
one, or if it is an existing firm introducing a flew product, then 
only the first And third of these interpretations will be relevant; 
in these circumstances, indeed, it is likely that the first will coin- 
cide roughly with the third, for the capacity of the plant will 
depend on expected future sales. We shall assume that the firm 
chooses the output OM as the basis for its choice. Its selling price 
will therefore be equal to MC plus the costing-margin PC — 
that is, to AIP, 1 £DD is the demand curve for the firm’s product, 
then at the price AIP per unit the firm will succeed in selling OX 
per period. This price will not be altered in response to changes 
in demand, but only in response to changes iii>the prices of the 
direct and indirect factors. 

One difference between the average-cost theory and thac in 
the preceding chapters lies in the shape of the average direct (or 
variable) cost curve. The shape given to the average cost curve 
in Diagram 1 27 is in geficral accord with the results of empirical 
investigations into cost behaviour.* I’he shape which we have 
generally given to the average variable cost curve was explained 
by the law of variable proportions and by our assumption that 
the businessman whci- making a long-run plan had in mind some 
precise output which he will decide to produce with the bundle 
of ‘fixed’ and otter factors that promises him the maximum net 
revenue. If an entrepreneur expects his sales per period to vary 
widely, however, it may be profitable for him to choose factors 
which limit the rate at which physical returns diminish and 
thus promise virtually constant average direct costs over a wide 
range of outputs.f This difference, however, is not crucial, for 
our previous analysis and conclusions would need no substan- 
tial revision were all the average variable cost curves given flat 
bottoms.. 




Diagram 128 

In Diagram 128, wc compare the average-cost theory with 
that developed in this book. If the firm is in any degree a price- 
maker, it will (according to our analysis) plan to sell per 
period at a price of MP per unit. We may say J:hat the firm 
chooses this price by taking its average direct costs ohproduction 
and adding a costing-margin. In the marginal analysis, the 
size of the costing-margin, PC, d^ends inter alia on our assump- 
tions that the firm kno\ys (or thinks it knows) th(' costs and de- 
mand for its product and that it seeks to earn the maximum net 
revenue from its operations. In the average-cost analysis, the 
costing-margin may be PC, or it may be adjusted to approxi- 
mate towards PC.* If the costing-margin suggested by the 
average-cost theory differs from PC, the expla/iation might lie 
in the fact that the businessman (<2) is quite unaware of his costs 
and demand, or {b) pursues some maximand other than money 
profit. A firm is unlikely to be completely ignorant of the de- 
mand for its product, for at worst it can ^ascertain something 
about the current demand for products that are close substitutes. 
A multi-product firm may find it too costly both in terms of time 
and of money to proceed in the manner described in the first 
section of this chapter; it may, therefore, take that part of the 
costs of production which can be unambiguously attributed to 
any product X, and determine the price of X by adding a margin. 
If the firm is trying to maximise its net revenue, however, we 
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would expect that the addition of this margin would give a price 
which would approximate towards that suggested by our analysis 
of the multi-product firm. It would appear, therefore, that if the 
two theories suggest different prices, the cause must lie in firms 
Which follow the average-cost theory^ pursuing some objective 
other than maximum money profits. There#seems to be litde 
evidence that, businessmen do not seek to earn the greatest net 
revenues: when they have other aims, such as security, the ex- 
tent to which these are achieved will usually vary more or less 
directly with the profits earned; where they appear to eschew 
the quest for the maximum profits, the explanation is likely to 
lie in idiosyncracics in their expectations about the behaviour of 
demand and cost or in the extent of their planning horizon. 

If we accept the criticisms of the previous paragraph, then 
the average-cost theory merely describes the method (or the 
initial stages in the method) by which firms seek to fix their 
prices at the levels suggested by our previous analysis. While fol- 
lowing the practice, they seek the maximum net revenue by 
varying the size of the costing-margin in the light of their expec- 
tations of demand. The manner in which the average-cost theory 
is frequently stated, however, implies that the costing-margin is 
invariant when demand alterJ. This is probably untrue, but if it 
were a true description of business practice than our previous 
analysis would need to be substantially modified, for it would 
mean that the price of a product responded solely to changes in 
the prices of the direct and indirect factors used in producing it 
and that it did not respond in any way to changes in the demand 
for it.* 

MATHEMATICAL PROGRAMMING! 

In Chapter 2, we distinguished between the different methods 
or techniques by which a genus of product might be produced. 
A method of production was defined by two criteria: first, the 
species of the product, and second, the kinds and qualities of the 
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factors of production that were used, varied from one method to 
another. We assumed that within any method of production, 
the rate of output could be varied by changing the relative 
quantities of the relevant factors — that is, by altering the 
quantities and proportions in which they were employed. In 
Chapter 3, we assjimed, inter alia, that there was an infinite num- 
ber of methods of producing a product, and thjt the propor- 
tions in which the appropriate factor;s could be employed were 
continuously variable. On these assuiiiptions, we illustrated the 
firm’s choice both of a method of production and of the extent 
to which it should be utilised to achieve the firm’s objective. 

In mathematical programming or activity analysis, a basic 
concept is the ‘process’ or ‘activity’. A process is ‘a specific 
method of performing an economic task’. For example, ‘the 
weaving of a specific quality of cotton grey goods on a specific 
type of loom’ is a process. The long-run plan of a firm is simply 
its decision ‘as to which processes are to be used and the .extent 
to which each is to be employed’.”' The notion of a process or 
activity is, therefore, closely akin to that of a method of produc- 
tion. In mathematical programming, however, it is generally 
(though not necessarily) assumed {a) tha.t the number of proces- 
ses is finite, and {b) that within a process, the relevant factors are 
used in fixed proportions and output varies directly with input. 



Diagram lag 

♦ All quotations in this pliragraph arc taken from Dorfinan, loc, dt., page 798. 



Some Further Problems * 38 1 

A firm’s choice of a process and of the extent to which it 
should be used are illustrated in Diagram i 29.* We assume that 
each process by which the same class of product might be pro- 
duced yields precisely the same species of it. Further, we assume, 
either {a) that all processes use precisely the same kinds and 
qualities of factors, but that the proportions fti which they are 
fixed varies fit)m one process to another, or {b) that while the 
qualities of the factors varies from one process to another (for 
example’ .different processes use diflferent grades of labour), 
these different qualities can be reduced tc common physical 
units (for example, homogeneous man-hours per period). We 
suppose that the production of product Z requires two factors, 
X and and that Z be produced by four processes, A, 

C and Z). In the diagram, the straight line OA shows the pro- 
portion in which X and T must be combined in process A. 
Beside each point on OA, we can write the output of Z which 
that co’mbination of X and Y would promise. If the inputs of X 
and Y can be-varied by infinitely small increments then a con- 
tinuous range of outputs of Z can be obtained from A; if the, 
inputs of X and Y can be increased only by finite increments 
then there will be a finite nuqpiber of possible outputs and the 
points denoting them on OA will be equidistant from one 
another on OA if there are constant returns in terms of Z to 
inputs of X and Y, We shall suppose that the output of Z pro- 
mised by the combinal'-m of X and Y denoted by /"on OA is the 
same as that promised by G on OB, Hon OC and / on OD, If the 
processes can be«continuously s ibstituted for one another, then 
the discontinuous line EFGHIj will pass through all combina- 
tions of the processes which promise the same output of if 
no substitution is possible between processes, then this particular 
output of Z only, be produced by the four combinations of 
X and Y which are denoted by F, G, H and / respectively. The 
line EFGHIJ is analogous to an isoquant. On our assumptions, 
each segment of an ‘isoquant’ in Diagram 129 will be parallel 
to the segment between the same process lines, and the ‘iso- 
quants’ will be equidistant from one another. 

When the prices of X and Y are given, price lines can be 

* Diagram 129 is based directly on Figure 5 in Dorfihan, loc. cit.^ page 807. 

t For the proof of this proposition, see Dorfman, loc, ciL, Figure 4, page 805 and 
the text on page 806. 
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drawn: thus, the straight line LM passes through all combina- 
tions of X and Y thafrcould be purchased for some given sum of 
money. If the firm were planning to expend this sum, it would 
.buy the quantities of X and T denoted by H and combine them 
in process C, for only by doing so would it obtain the maximum 
output of Z- On our assumptions, if the prices of X and T remain 
constant, the combination of X and T which prortiises the maxi- 
mum output for any given expenditul'e will always lie on OC, so 
that OC will be analogous to an expansion path. Frorp the infor- 
mation that is implicit in this ‘expansion path’ the firm can ob- 
tain relationships between total costs and total revenue from 
which it can choose its sales plan (that is, the degree of utilisa- 
tion of process C) in the light of its objective. If the relative 
prices of X and Y are such that the price line coincides with a 
segment (such as GH) of the ‘isoquant’ then the firm’s aims might 
be achieved by using process B to G, or process C to i/, or by any 
one of the combinations of B and C lying on GH if the two pro- 
cesses can be continuously substituted for one another. 

. Diagram 129 illustrates the firm’s choice of long-run sales 
and purchase plans — that is, the same decisions as we analysed 
in Chapter 3. The fact that Diagram 129 closely resembles Dia- 
gram 27 by which we illustrated a firm’s short-run decision is 
solely a consequence of the assumptions on which it rests: if ^ 
factors must be used in fixed proportions in each process then 
each isoquant contracts to a point and all such points will lie on 
a straight line such as 0 A\ if output varies in the same propor- 
tion as input within each process then there* will be constant 
returns to scale, so that the ‘isoquants’ will be ‘parallel’ to one 
another. 

Thus far we have assumed that the firm can buy unlimited 
quantities of X and Y at constant prices. .In mathernatical pro- 
gramming, more importance is attached to the case in which 
one or more factors can be bought at given prices only up to a 
fixed maximum quantity. The effect of a scarce factor is shown 
in Diagram 130, in which the process lines and ‘isoquants’ of 
Diagram 129 are reproduced. We shall suppose that the firm 
cannot acquire more than OK of factor Y\ thus, Y might be 
floor space and OK might be the firm’s present factory space 
which cannot be extended, or Y might be money with OK re- 
presenting the maximum sum that the firm can spend on equip- 




Diagram 130 

ment. In these circumstances, the firm will bq confined to the 
production possibilities lying on KEy for it will only be able to 
increase its output of Z by using more of X in conjunction with 
OK of Yy from this range the firm will choose that combination 
of factors and processes which promises to fulfil its objective. If 
we assume not only that the firm can acquire no more than OK 
of Yy but th^t it can hire no rrfbre than OT of Xy then S will de- 
note the highest output that the firm can produce and this out- 
put will also be that which promises the maximum net revenue, 
where together with o ir other assumptions the prices of X and 
Y remain constant up to purchases of OK and 0 T respectively, 
and where the Jirm is a price-taker in the market in which it 
sells its product. 

In this section, we have applied mathematical programming 
only to the theory of production, and in doing so it has been 
reduced to its simplest form. The distinguishing characteristics 
of activity (as compared with marginal) analysis are first, the 
assumption that factor-proportions are fixed and returns to 
scale constant within each meiliod of production; second, the 
assumption that factors can only be substituted for one another 
by substituting processes; and third, the importance attached to 
scarce factors. If we think merely in terms of the simple examples 
which we have taken, then the choice between the two types of 
analysis must depend on the empirical validity of these assump- 
tions and of the conclusions which they yield. To so confine our- 

^333 
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selves, however, would accord much less than justice to mathe- 
matical programming. The main advantage of the definition of 
process, as compared with our definition of method,' is that it is 
empirically recognisable, and the relationship between inputs 
and output within a process can be estimated with comparative 
case. The analysis of the effects of scarce factors enjoys the same 
advantage as compared with our short-run analysis in Chap- 
ter 2 . This close relationship between i^e actual structure of pro- 
duction and the concepts of activity analysis, together with the 
existence of practicable mathematical techniques, ifieans that 
many actual problems in the fields of production and distribu- 
tion can be solved numerically. So far, mathematical program- 
ming would appear to have been most successfully applied to 
the allocation and use of resources within a single firm. There 
can be little doubt that it will ultimately be applied to the wider 
problems of resource allocation and use within broad sectors of 
the economy or to the economy as a whole.* 

THEORY OF GAMESj 

'“^The present position of the theory of games in the analysis of 
relative prices is similar to that of mathematical programming. 
While both of these techniques seem to offer little .more than a 
restatement of some of the simpler analyses, they hold out the 
prospect of solutions to more complex problems which witho.ut 
them would be intractable or insoluble. We shall first attempt to 
translate our analysis of bilateral monopoly in Chapter 1 1 into 
the language of the theory of games. We shdj suppose that A 
has a basket of apples and B a basket of nuts, and that A and B 
have different tastes and preferences. In Chapter ii, we de- 
scribed merely three kinds of behaviour or ‘strategy’ by which 
A (or B) might attempt to maximise his gatisfactions, and we 
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showed that (ais in duopoly) the success that attended A^s (or 
B s) efforts .depended on jS’s (or ^’s) behaviour. If we assume 
that the satisfactions enjoyed by both parties can be cardinally 
tneasured in common units (which we shall call ‘utils’), and if. 
we let the suffixes i, 2 and 3 denote particular strategies,* then 


Table 3 



(a) A'i satisfactions, (b) B's satisfactions. 


Table 4 



(a) ,4’s satisfactions. (6) B’s satisfactions. 


* For ex^ple, the suffix i might denote autonomous behaviour with zero con- 
jectural variation — i.e., A (B) will not change the rate at which he is willing to sell 
his apples (or nuts) if there is 2Uiy change in B*s offer of nuts (apples). If bo A 

A and B follow this strategy, then the outcome will be that illustrated by F in 
Diagram 1 18. Suffix 2 might denote autonomous behaviour with conjectural varia- 
tion — that is, A (or B) will change his exchange rate in some constant (absolute 
or percentage) way if B*s (.^^s) offer of nuts (apples) alters. If both follow this 
strategy, then an equilibrium similar to that shown by V in Dianam 1 18 will be 
reached. Suffix 3 might denote the quest for leadership. Thus, if A follows strategy 
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the possible outcomes of exchange between them can be sum- 
marised £us in Table 3# The numbers in Table 3(a) show the in- 
creases in ^’s satisfactions as a result of selling his apples at the 
exchange rate determined by any combination of his and jB’s^ 
strategies; and similarly for B in Table 3(6). 

If there is no cdllusion, and if neither A nor B knows which 
strategy his rival will choose until he is actually implementing 
it, then A will follow strategy A^ and will decide upon B^- liA^ 
for example, should begin by implementing A^^ B will choose 
B3, for of the three strategies open to him — namely, and 

B3 — it is the last which promises the greatest increase in satis- 
faction, given ^’s behaviour. When A sees that B is following B3, 
however, A will choose A^^ for given £’s actions that promises 
him {A) the greatest addition to his utility. The combination of 
strategies (A3, B3) will be a stable equilibrium, and it will not be 
altered if J or B discovers the strategy which his rival is planning 
to follow. If we allow the possibility of collusion, however, the 
outcome will not be (^3, B3) which promises a join<: gain of only 
J7 utils, but rather (Ai, B3) which promises a joint increase in 
utility of 19 utils, for with the latter combination of strategies 
each can be better-off than with the fornier. 

The incentive to collude will only be absent if th® joint gain is 
constant irrespective of the choice of strategies — that is, if A 
and B are playing a ‘zero-sum’ game. This would occur in our 
example if A and B were in all respects physiologically and psy- 
chologically identical, for their indifference maps would then 
be identical also. The numbers in Tables •^(a) and 4.(0) are the 
same, but those in Table 4(6) have been adjusted to ensure a con- 
stant joint gain of 15 utils. In this example, the outcome will 
still be (.^3, B3), and this will be reached irrespective of the initial 
choice of strategy by either A or B: thus, i^A chooses Ai, B will 
follow with B3, and observing this, A will respond with A3, and 
given A3 there is no strategy open to B which promises a greater 
gain than does B3. This example yields a unique and deter- 
minate solution because it possesses a ‘saddle-point’.* If we sub- 

3 and B follows i, then the equilibrium denoted by La in Diagram 120 will emerge. 
The numbers in Table 3 are roughly consistent with this specification of the 
strategies. 

* Tlie saddle-point is illustrated in Table 4(a) by the square (As, B,). It has two 
properties: first, it is the highest of the row minima, and second, it is the lowest of 
the column maxima. FoW fuller description, illustrated by tables, see Hurwicz, 
loc, cit., p. 914. 
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stitute 8 for 4 in square (-^2, B^) and GJ for 8 in (^3, B^) of Table 
4(a), the saddle-point disappears and there ^vrill be no determinate 
solution: now, if ^ follows B will choose B^^ and A will re- 
spond with ^3, B with B^, A with A^^ B with B^^ and so on. In 
these circumstances, the indeterminacy can be removed by’ 
assuming that A and B each follows a ‘mixed’ strategy — that 
is, each leaveathe choice of his strategy to chance, so that each 
is attempting to maximise the mathematical expectation of his 
profits rather than the profits themselves. 

Thus far, we have said little about the theory of games. We 
have rather, described a device which conveniently illustrates 
and summarises the results of some of the models in Chapter 1 1 . 
The tables merely summarise the range of possible outcomes. 
And if we possessed all the knowledge that is needed before they 
can be assembled, we would probably have obtained already a 
solution from the conventional models. These Jables, however, 
show the first advantage of the theory of games over our pre- 
vious analysis. In Chapter ii, in each model of duopoly or 
bilateral monopoly, we assumed that ^’s (or B\) behaviour 
was based on some expectation about jB’s (or A's) actions. Each 
such model yields one Uumber in each of our tables: thus, if we 
suppose that A is the follower and B the leader, we obtain the 
numbers in square {Ai, B^) in Tables 3(fl) and 3(6). In a sense, 
therefore, our previous analysis merely helps us to delineate the 
range of possible outc'. mes, and that of the present section indi- 
cates which of these will actually emerge. When explaining the 
outcome in Table 3, the argument was implicitly dynamic and 
similar to the analysis of the simple Cournot model in Chapter 1 1 , 
We could have reached the equilibrium denoted by (^3, B^) 
more quickly, however, by arguing that A will choose A^ be- 
cause it promises him higher profits that any other strategy 
should B follow the strategy which is least favourable to A. The 
assumption that each duopolist, for example, seeks the outcome 
that will be most favourable to him given the least favourable 
reactioti by his rival, provides an alternative interpretation of 
rational behaviour. This new interpretation is probably more 
appropriate than the usual one of simple maximisation based on 
firm anticipations of rival’s reactions. The second advantage of 
the theory of games is that it promises a more complete theory 
of coalitions — a theory that will include the possibility of 
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threats, bribes, -compensations and bluff. The need for such a 
theory is amply demonstrated by the inadequacy of our analysis 
of collusive oligopoly in Chapter 1 1 . 

The theory of games has two main disadvantages in the fields 
of value theory — one temporary and the other permanent. 
First, the theory Hks as yet only been elaborated for games with 
three or four players. In most economic proble*ns, there are 
many players; for example, in monopOily, while there is only one 
seller, there are large numbers of buyers of the product and of 
sellers of factors, and there may be some participating spectators 
(the producers of the nearest substitutes). Secondly, the device 
of the ‘mixed’ strategy, which makes non-zero sum-games deter- 
minate, is unlikely to have any empirical counterpart in actual 
market situations. It is true that if A chooses his strategy at ran- 
dom, then B can never know what A will do until he does it. 
While random choice is an effective guarantee of secrecy, it is 
not necessarily the only one. Further, there may be occasions 
when an oligopolist will wish his rivals to know the content and 
purpose of his strategy, for if they do they will be the more likely 
to support and the less likely to thwart his efforts to lead the 
industry or group towards an equilibrium which promises the 
maximum joint profits. 
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